WO 2011/ 045232PCT/ EP2010/ 065060 1 NEUROPEPTI DE- 2 RECEPTOR (Y-2R) AGONI STS
The invention provides for truncated, pegylated and |i pi dated anal ogs of
PYY 3- 36 wbeoamakmgs are agoni sts of the neuropepti de- 2 pcew®psioncpel ar e
useful for the treatnment of netabolit di seases and di sorders, such as, for
exanpl e, obesity, type 2 diabetes, netabolic syndrome, insulin resistance
and dyslipidem a. The conpounds of the invention are preferably useful for
treating netabolic diseases and di sorders. Such netabolic di seases and

di sorders include, for exanple, obesity, diabetes, preferably type 2

di abetes, netabolic syndrone (al so known as Syndrone X), insulin

resi stance, dyslipidema, inpaired fasting glucose and inpaired gl ucose
tolerance. Al docunents cited in this docunent are expressly incorporated
herein by refer encNEUROBERTHMIREEEPTOR (¥RRYALL@NISThvent i on, provi ded
is a neuropeptide-2 receptor agonist of the formula (I): L' Z

Y- R1- R2- X- R3- R4- R5- R6- R7- R8- R9- R10- R11- R12- R13- R14- NH2 wherein: one of L or

L' is ol yet hyl ene gl ycol (PEG iety .and the ot IS | i pi.d noiety or
absentie BPERR RIS FhiRabime oG 5 MR SBReR O 5P Y) S e BIGTa P
Y is ar aeibts @Ptlﬁﬁﬁém@}ae@f@l@@%éep&)r afd atcSus8fubRABRItrdABh@k Y MEtaBdlIR&IMeases VO
2011/ 045232PCT/ EP2010/ 065060

and disorders, such as, for example, obesity, type 2 diabetes, metabolic syndrome, insulin

resistance and dyslipidemia.

The compounds of the invention are preferably useful for treating metabolic diseases and
disorders. Such metabolic diseases and disorders include, for example, obesity, diabetes,
preferably type 2 diabetes, metabolic syndrome (also known as Syndrome X), insulin resistance,
dyslipidemia, impaired fasting glucose and impaired glucose tolerance.

All documents cited in this document are expressly incorporated herein by reference.

In one embodiment of the present invention, provided is a neuropeptide-2 receptor agonist of the

formula (I):
LV
|
ZV
|
Y-R;-R;-X-R;3-R4-Rs-Rg-R7-Rg-Ro-Ri9-Ry1-Ry2-R3-R14-NH;
|
Z
|
L
@,
wherein:

one of L or L' is a polyethylene glycol (PEG) moiety and the other is a lipid moiety or absent;
X is (4-0x0-6-piperazin- 1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa);
Y is an acyl moiety or absent;

Z, 7! is a spacer moiety or absent;



2RlLislle, Ala, (DAlolle, (DIlle or Nnethyl Ile; R2 is Lys, Ala,

(D) Lys, N-nethyl lys, Nle or (Lys-Ay); R3is Arg, Ct, Ala, (D) Arg,

N- et hyl wogoowo4Pise; R4 is His, Ala, (D)H s or N nethyl pHrEP235/06®60 YT ,
Ala, (D)Tyr , N nethyl Tyr or Trp; R6 is Leu, H's, Ala, (D) Leu or N nethyl
Leu; R7 is Asn, Ala or (D)Asn; R8 is Leu or Trp; RO is Val, Ala, (D) Vval or
N-nmethyl Val; R10 is Thr, Ala or NNnmethyl Thr; Rl1 is Arg, (D) Arg or
N-nethyl Arg; R12 is Gn or Ala; R1I3 is Arg, (D) Arg or NNnethyl Arg; and

R14 i TVl | mn.Phe or Trp, or a pharmaceutically
accep%égs%ﬁcliae’?g%t])% é)rng’o .)%%b%%ygélﬁiseases and disorders are w dely

I eCOog iR, &ddyspalas@)Les N-hedlyt Iys, Nlobt @iys-Glpr  devel oped countries, having
reached epidemic levels in the United States. According to recent studies
on ob&sitAye F8r Alexdhpre N-mstyl AHRF BS: % of the U.S. population is

consi geragi. NG MSHAN N-W }%1 re than 25 % di agnosed as clinically obese
and a?“csong’lﬁég’r%f% ris e# r heart disease, type 2 diabetes and certain

canceRs is Tinj Alag@@)dem - pethglentr or drsi gni fi cant burden on the health care
systeﬁéaslaﬁlﬁ)lrﬁje e besii\]y t@,e1 t ment costs of nore than $70 billion
annualry ‘dte @x%t‘?c PR RECY'SCUal one. Strategies for treating obesity

i ncl uq{gisrjgsqugg&rl\(]%siood i ntake and enhancing the expenditure of energy.
Neuropeptide Y (NPY), a 36 am no acid peptide neurotransmtter, is a nmenber

of th&:pdmuredirpc pol ypeptide class of neurotransnitters/neurohornones
whi ch _ha age (s% to b sent in both the periphery and central
nervo&élszy tlgﬁ’\ W?rﬁ'ﬁ?gh)g&gﬁhe nost potent orexogeni c agents known and
has beenis ThRWMIa bONRhaNylahej or role in the regulation of food intake in
ani mal s, including humans.

Ry; is Arg, (D)Arg or N-methyl Arg;

Ry, is Gln or Ala;

Ris is Arg, (D)Arg or N-methyl Arg; and

Ri4 18 Tyr, (D) Tyr, N- methyl Tyr, Phe or Trp,

or a pharmaceutically acceptable salt thereof.

Metabolic diseases and disorders are widely recognized as serious health problems for developed
countries, having reached epidemic levels in the United States. According to recent studies on
obesity, for example, more than 50 % of the U.S. population is considered overweight, with more
than 25 % diagnosed as clinically obese and at considerable risk for heart disease, type 2 diabetes
and certain cancers. This epidemic presents a significant burden on the health care system as
projected obesity treatment costs of more than $70 billion annually are expected in the U.S. alone.
Strategies for treating obesity include reduction of food intake and enhancing the expenditure of

energy.

Neuropeptide Y (NPY), a 36 amino acid peptide neurotransmitter, is a member of the pancreatic
polypeptide class of neurotransmitters/neurohormones which has been shown to be present in
both the periphery and central nervous system. NPY is one of the most potent orexogenic agents
known and has been shown to play a major role in the regulation of food intake in animals,

including humans.



WD 2011/ 045232PCT/ EP2010/ 065060 3 Four NPY receptors, the Y1-, Y2-, Y4, and
Y5- subt ypes, have been cl oned, which belong to the rhodopsin-Iike

G pr ot ei 'woauploask3Z-t r ansnenbr ane spanni ng receptors ( GPCREP2Hilo@6NRY Y2
receptor (Y2R) is a 381 am no-acid r&ceptor which inhibits the activation
of adenyl cyclase via Got, while displaying | ow honol ogy wi th other known
NPY receptors. There is a high degree of conservation between rat and human
Y2 receptors with 93 % amno acid identity. The Y2R receptor is wdely
distri . 1.hi epLr t [ r og mans.
I ¢ nEOHy SEY Rk Bty RO PERRA Y 4 SR YRGS, BBttt SRR (TET i
nucl edsydopsiaHikkoGgeor th-alupad GHteansmerhbrahdahningrectptais (GPYRR The NI Y2

predom nant Y recegtor subtype. Wthin the arcuate nucleus, over 80 % of

t he NESPCRIQLIGHY it d 8k privgaciisreeptauavhickipipitshe agiivaionofadenyd gycase vide agoni st
oo ‘ _ _ (
Uit o SR I bt GEHESCIE SRS NPX ATy U RE dBkRG® ' "

r el easenserfag&ebdtw e ragamdduppo v reéeptarolvith OB %y 2iRinasici ifdneisy napt i ¢

aut oreceptor that regul ates the NPY rel ease and hence may be involved in
the regulation of feeding. (Kaga, T. et al., Peptides 22: 501-506 (2001)
and_Kiffg yBR Stepflris whidfy dhRRAIRRh 13 %hir Fhedof2Q% in bBERbEAR &Y 3-36 (PYY
3-36)ﬁ?s a 34(£ﬁ#ﬁ%wac§éﬁifnear pepgﬁgénﬁavfna n uroﬁgpt?ﬁé Y2 %gonist

act i vihtmans| in thabyfotietands o2 siRMNA esdotdhiatd hnha acatcunaioas,(fr€ptiomucleus, and

Intra-perit | (1P) .injectj PYY 3 36 reduced feeding in.rat d,
L e SRR 11 s BRE DBBY 2k BRI SrEepErouRThe KRl on
(0. 8 prmhickalimisNdvdr R0 999f e N nd¥dnso3Rpfe@VER thiloRdA pitc ik 4 yehese and

normal human squects over 24 hours. These fnding suggest that the PYY
syst enclentiye bgonast hireheap shavirctotraduge thefroleaselod NPetiomppotbdlaroigebies yn vifrBat t er ham

RL et al., Nature 418: 650-654 ;. Batte mRL et al .New En J Med
Saor . leiche BBy Ps PR ATEYZ iy eon T dolies Loty BRSoB vy, i n
Whi ch tHeas b & Roas2Aprvh&htic @l odsc@pkoPhabrdFBlakty HRNEP Y Raédle Ald Rent®mBy B&r bons in
| engt h, showed activation of the intestinal PYY receptor, as evidenced by

r educ &yolvad methe regulabies of/igpding eKeranip talmeptades 2pr ¥ (o9 and KingtPJj ej unum
(Krst nsk t 1 2bA Pepti , Proceedings of the Twel fth Anerican
PeptigQﬁS%ﬁ%%gﬁﬁﬁﬁaﬂ§b§A§fﬁkgﬁﬁﬁJ. Ri vier Editors, ESCOM Leiden Page
136-137). WD 2011/ 045232PCT/ EP2010/ 065060 4 In addition, recent data have
shown that Roux-enY gastric bypass patients have an early and exaggerat ed

i ncr eBsetidenY Yy (PEVel:s it pat amtyp asid Ipgsrneptidedymgdeworertigde Y2mgoaish |y

gl yceni.&..co J f At > | “ﬂ% e
inpor?gﬁgg'@?h?h?%ngg%@?%g&ﬁﬁg?ﬁgkgg%ﬁgg£ égﬁgﬁgﬁﬂgéggggfiﬁkblségges. O her
known Paat § @ Aslucdd B3ing inchtided, ak edhioaid tgasihdnt, cedrizpd yodygvagid gdial ayted
gastrointestinal transit that is responsible for inproved postprandi al

gl yceNFroug g ifpsion (it paelkey mipy s Oginyie aERY X ssuteduesd frprhintakg foliepg@tdos ani ne
show = i f : | I il i of PYY3 36
1 an OB R AR ER e AR O TR iR S EA ATV SR 300 et~
PYY3_8&rapountiqtasyetrfoc chet traxahény of ebaity dBatghars RE., et payNabfdi 8 a630e6tg (R@02n

t herapeutic roach t cemi i control. (Korner,et al., J Cin
EndocPeHg a@%&ﬁ By %éggy%‘é@g%%%ggﬁ%éﬁ%% [Fugperap .C,g’s dHUEH ycﬁ?edlgm 198
(2006) ersioh 08PYY, fn ®hickRtesidu&PRs4 ReFcGepifeed b9 2 iRy 1éABGih or B85 @ kMo inal -, Br
J Surg 93: 210-215 (2006); and Pittner RA"et al., Int J Obes 28: 963-971

(2004 )JengthAshomeed aetxiasivs of thhertestiozldY Y cacepton @b cwadegicerbley wdu@d abogy agfosPYY
havi ng | ower nol ecul ar wei ght i.l.e possessing .equal .or better potency and
ol el agia Ao pieyHiinh PR jGuBBE SRS R R o oper t1 63 and
phar mpeRkQah &I IR PRAfRE NBRrica R paeaPRHFHaNRT. $heh hitve RiVI@E®LR, advant ageous
because, for exanple, they are truncated versions of the PYY 3_36. The

shor t ESCORBtliadden Pagot3tekdfipl e, not only facilitate easier synthesis and
purification of the conpounds, but also inprove and reduce manufacturing
procedures and expenses. Mbreover, the conpounds of the invention wll
preferably interact with Y2-receptors and not w th honol ogous receptors
such as NPY Yl, Y4 and Y5. Unwanted agoni st or antagoni st side reactions
are, thereby, mnimzed The truncated-1|i pi dat ed- pegyl at ed pepti des al so
exhibit longer half-life in vivo and favorabl e pharnmacoki netic properties
conpared to native peptides while maintaining their biological activity and
receptor specificity. It is to be understood that the invention is not
limted to the particular enbodi nents of the invention described herein, as
variations of the particular enbodi mrents nay be made and still fall within
t he scope of the appended clains. It is also to be understood that the
term nol ogy WO 2011/045232PCT/ EP2010/ 065060 5 enpl oyed is for the purpose
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Al t hough any net hods, devices and materials simlar or equivalent to those
descri bed herein can be used in the practice or testing of the invention,

t he pref ewoedimasizeds, devices and naterials are now degcmirpealo/ossobo pepti de
sequences nentioned herein are witt€n according to the usual convention
whereby the N-terminal amino acid is on the left and the C-term nal am no
acid is on the right, unless noted otherwise. A short |ine between two

am no acid residues indicates a peptide bond. Where the am no acid has

i SO rre'iﬁ g(%dﬁ?gn@eceﬂttda{asllaLQ?wlwn tggt 'ﬂo(?l];( th"}er_%?r% %ﬁga@g FQIGBQ%V& %16 a?l? ﬁ(? ent ed

unl ess erw Seé express I cate f co ence In ing this
I nventkaygeratddenccany amy v rlmzlelsahmﬂ niag e parvig mespomdble fubb bliessatlazlyossic fconitrdlhe
vari ous am no acids are used. These abbreviations are famlijar to those

ski | 1 éfd ong fe5m vgight ngipteragee damemptyafing the impettanee 9é FbpePAdO BB As par ti ¢ Aci d;
Al =
a=Ag %‘hégen@ﬁs oﬁh&aﬁ%%% @%ﬁﬁh&%ﬁ&ﬂ@ﬁf@% inchdz: %ﬁ&%& }g&

d u= E— amc Acid Gutamne; H's | sol euci ne;
Leu= Leinﬁtymgrmd dblyﬁcdl/gawgmrea;nal\manswmishemonmﬁﬁ f@hmpﬁvahpmmraﬂmhah ne;

Pr o=P= l; roline; Se Thr =T= Tq\ﬁﬁ n =WETT, psil hap;
Tyr =YSHGHS .Cﬂ%tro AEkelyeaCmiA e %vﬁlﬂq IO Y8 SDieni ence,
the f@Eﬁe‘ﬂ&érﬁ'Qecﬁ@tk?&?éﬁe%éxﬂﬂléra%dﬁ}iﬁ@&ﬁo% AP USLH o GRUES BAEypt e ol et es,

reagents and the like used in this invention: Pga is
(4- oxdiabetpi. bnazhase ﬂ_esylns iteae ihab P8 b 8F piiymacsetiady afdatdd amﬁm irgy offer

6-Amnihe anoj,c aC|t' %és 5Amn Xﬁﬁqtﬁé syce c aC|d Cha is
Oycl oREXIA I HREUTE ApPOaCyo glyfeiG ‘i‘fg}é’(t% ) °‘E§’fset yGAu is
gama@niscrind) Melabd D013 HapkY (b sy @Hz!uﬂﬁz et alAQ)Bé%&MM@aSlZ)@@é(%B’ZQﬂe@/s@G&OGO 6
(2) Nal is 2-Naphthylalanine; AlToc is Alloxycarbonyl: Fnoc is

- Fl uek.¢ples putehld: gr3rdas b’&ﬂQ?) Borg CM et al., Br J Surg 93: 21 215 (2006); and Pittner
RA et al., Int J Obes 28: 963-971 (2004)).

A need exists, therefore, for novel engineered analogs of PYY having lower molecular weight,
while possessing equal or better potency and selectivity against Y1, Y4 and Y5 receptors,

pharmacokinetic properties and pharmacological properties.

The compounds of the invention are advantageous because, for example, they are truncated
versions of the PYY ;36. The shorter peptides, for example, not only facilitate easier synthesis
and purification of the compounds, but also improve and reduce manufacturing procedures and
expenses. Moreover, the compounds of the invention will preferably interact with Y2-receptors
and not with homologous receptors such as NPY Y1, Y4 and Y5. Unwanted agonist or
antagonist side reactions are, thereby, minimized. The truncated-lipidated-pegylated peptides also
exhibit longer half-life in vivo and favorable pharmacokinetic properties compared to native

peptides while maintaining their biological activity and receptor specificity.

It is to be understood that the invention is not limited to the particular embodiments of the
invention described herein, as variations of the particular embodiments may be made and still fall

within the scope of the appended claims. It is also to be understood that the terminology



Mr is 4-Methoxy-2,3,6-trinethyl-benzenesul fonyl; Mt is 4-Methyltrityl;
Prc is 2,2,5,7, 8- Pentanet hyl chroman-6-sul fonyl; Pbf is

2,24, 6, 7-Wenvavmasizyl di hydr o- benzof ur an- 5- sul f onyl CH2Cl2cirsrMabhyioene
chloride; Ac20 is Acetic anhydride; £H3CN is Acetonitrile; DVMAC is

D net hyl acetam de; DMF is Dinethylformam de; DI PEA is

N, N-Di i sopropyl et hyl am ne; TFA is Trifluoroacetic acid; iPr3SiHIis

Trii sopropyl sil ane; i s N-Hydroxybenzotriazole; DICis

N, N |
Benz otlan%3 E‘bg&{ 8 %le tﬁ@f}ﬁﬁg Fi ds}qd? nbﬁ% Illtlglrhlal}\ec)lslb%ggenh 0 %?%%nﬁteg%efn fiedotr0 ophosphat e;
HBTU llisitirg( llhétﬁdenhz otdpe df thel peesentyidyentfiorl wal R establshedbetheyappended claims.

hexaf | uor ophosphate; NWP is 1-nmethyl 2-pyrolidinone; FAB-MS is Fast atom
bonmbar dnent mass spectronmetry; and ES-MsS is Electro spray nass

spect %@tﬁgﬁg’hyany methods, devices and materials similar or equivalent to those described herein can
be used in the practice or testing of the invention, the preferred methods, devices and materials

are now described.

All peptide sequences mentioned herein are written according to the usual convention whereby
the N-terminal amino acid is on the left and the C-terminal amino acid is on the right, unless noted
otherwise. A short line between two amino acid residues indicates a peptide bond. Where the
amino acid has isomeric forms, it is the L form of the amino acid that is represented unless
otherwise expressly indicated. For convenience in describing this invention, the conventional and
nonconventional abbreviations for the various amino acids are used. These abbreviations are
familiar to those skilled in the art, but for clarity are listed below:

Asp=D=Aspartic Acid; Ala=A=Alanine; Arg=R=Arginine; Asn=N=Asparagine; Gly=G=Glycinge;
Glu=E=Glutamic Acid; GIn=Q=Glutamine; His=H=Histidine; Ile=I=Isoleucine; Leu=L=Leucine;
Lys=K=Lysine; Met=M=Methionine; Phe=F=Phenylalanine; Pro=P=Proline; Ser=S=Serine;
Thr=T=Threonine; Trp=W=Tryptophan; Tyr=Y=Tyrosine; Cys =C=Cysteine; and Val=V=Valine.

Also for convenience, the following abbreviations or symbols are used to represent the moieties,

reagents and the like used in this invention:

Pqa is (4-ox0-6-piperazin-1-yl-4H-quinazolin-3-yl)-acetic acid;
6Ahx is 6-Aminohexanoic acid;

AOPS is 5-Amino-3-oxa-pentyl-succinamic acid;

Cha is Cyclohexylalanine;

Cit is Citrulline;

Cys(SO;H) is Cystic acid ;

yGlu is gammaGlu;

(1)Nal is 1-Naphthylalanine;



As used herein, the term"lipid noiety" nmeans an optionally substituted

| i near or branched al kanoyl group of from 4-24 carbon atons, preferably
from 12- 200carimas3at ons. The |ipid noiety rmay be nat ur alPtympe@wnsiong or
synthetic. Preferred lipid noieties énclude, but are not limted to,
caproyl -, eicosanoyl-, lauroyl-, nyristoyl-, palmtoyl-,

16- br onbhexadecanoyl -, 2-hexyl decanoyl -, 15-carboxy-pentadecanoyl, and the
i ke. WD 2011/ 045232PCT/ EP2010/ 065060 7 As used herein, the term

"poly aql jety,"” means a nonodi spersed structure of Fornul a
(A): @%@%&@ﬁhﬁ%xm (A, or of

For muladlo¢ B)AlloxiHr6dRICH2 - ( OCH2CH2) " - 0- ( CH2) x- 00-
(B), whereinnis 1 to 30, preferably 1 to 24, and x is 1 to 2. Reagents
for tRBOpiephatTgRCcEylstagbPslyet hyl ene gl ycol noieties are conmercially

avai | ahl &,4. XY _gimdiha! p.odesi gn, 195 W d entangy Street,
Suite 0,%PO&§PP,§CE?% g%%é%?k%%g&%g? et hyl ene glycol noities of the

i nveniMtons 4aelgthaltstyl; be prepared according to the general mnethods descri bed
in GB_ 779, ; Pat ent. No. 3,389, 170; US Published Application Serial No.
2006/86?8582’2,%JI\#?F‘EF“@SYI&]]‘IP@%WB%W}Y gate Chem, 2006, 17, 264-267; and
Canpbebt is 204 @F-PentdmetRNNBydrARBofurk®3hulfSw1 4647- 4651. Exanpl es of
preferred polyethylene glycol noities useful for the invention include CH3-

( OCH2 CHRY B HOMieHgle@Oshlortd3 - ( OCH2CHR) 5- 0- CH2- CO-,
CH3- - 0- ( CH2) 2- CO-, CH3 - (OCH2CH2) 11- 0- (CHR2) 2- CO, - CH3
(00&%‘3%%@%%‘&%%500 and 04%-(00420%42) 23 So- %CHZ) 2-CO-. As used

her ei oH,CREs he&Bhitrgpacer noi ety" neans a chem cal group in between said
l'ipid or PEG noi ety and the am no aci d sequence of said truncated PYY 3_36
pept i BMAEKdMplcdslapftaidacer noi eties include, without linmitation, 6AhX,

6AhX- u-gq.u Uu- ydu, AOPSA and Cys(503H)-Cys(503H). As used
hereigﬁﬁgﬁéﬁ%gpéamgﬁﬁﬁle’neans an optionally substituted al kyl, cycl oal kyl,
het er IpEA QaNRY-Diis@rypyl@kyldigiher oaryl group bound via a carbonyl group and
i ncl udes groups such as acetyl, propionyl, benzoyl, 3-pyridinylcarbonyl,
2- nor g1 iF A5EeeTRRASYE acid- hydr oxybut anoyl , 4- fl uor obenzoyl, 2-napht hoyi,

2- phenryl 2= Rt yacetyl and the like. As used herein, the term
"aIkyp¥#ﬁ§ﬁ%¥%mgéoﬂﬁ&@@%bination wi th other groups, refers to a branched or

st r ai gliBtc BavN-Hydnghakenitzadat ur at ed al i phati ¢ hydrocarbon radi cal of one to
tment¥%carboq atons, preferably one to sixteen carbon atons, nore
pr ef ePABIYNOhePIsgPoaNcERPHBISGt oms. WO 2011/ 045232PCT/ EP2010/ 065060

BOP is Benzotriazol-1-yloxy-tris-(dimethylamino)phosphonium hexafluorophosphate;
HBTU is 2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
NMP is 1-methyl 2-pyrolidinone;

FAB-MS is Fast atom bombardment mass spectrometry; and

ES-MS is Electro spray mass spectrometry.

As used herein, the term “lipid moiety” means an optionally substituted linear or branched
alkanoyl group of from 4-24 carbon atoms, preferably from 12-20 carbon atoms. The lipid moiety
may be naturally-occurring or synthetic. Preferred lipid moieties include, but are not limited to,
caproyl-, eicosanoyl-, lauroyl-, myristoyl-, palmitoyl-, 16-bromohexadecanoyl-, 2-hexyldecanoyl-,

15-carboxy-pentadecanoyl, and the like.



8 The term "cycloal kyl" refers to a, saturated or unsaturated, nonoval ent
nono- or pol ycarbocyclic radical of three to ten, preferably three to six
carbon atworoiifiasms2termis further exenplified by radi cacs/Eroai/oemeo

cycl opropyl, cyclobutyl, cyclopentyl7 cyclohexyl, cycloheptyl, bornyl,
adamantyl, and the like. In a preferred enbodi nent, the "cycl oal kyl"

noi eties can optionally be substituted with one, two, three or four
substituents, with the understanding that said substituents are not, in
turn, ' t i.ndi € '
cycloﬁ%ﬁ%ﬁf%%#%ﬁ?%%ﬂﬁngﬁgﬁgﬁ&%ﬁﬁw%?%bﬁgé’@9%§ngﬂ%ggmﬁgpﬁgﬁgﬁﬁyﬂiubstituted
cycl opoanyd (Apptional |y substituted cycl obutyl, optionally substituted

cycl opentyl, optionally substituted cyclopentenyl, optionally substituted
cycl ohexyl, optionally subsFﬁ%ﬁR%ﬂﬂgﬁ%Déﬁﬁﬁéﬁé'optionalIy substituted

cycl oheptyl, and the like or those Wch are specifically exenplified

her ei ar offtigmular(B) het er ocycl oal kyl " denotes a nono- or pol ycyclic al kyl
ring, wherein one, two -OWHAThhEH, dOGhE€H:RrMOGH))i-0§-at ons is replaced by a
het eroatom such as N, 0 or S. Exanpl(@®3$ of heterocycl oal kyl groups include,
but are not Iimted to, norpholinyl, thionorpholinyl, piperazinyl,

Pi per kbR n is G B0 hrefemibly 1 {oela; alty € isamsankbagch@ @Ry frepifid W said _

1, 3-di oxanyl and the |iké. The heterocycloal Kyl groups may be unsubstituted
or subskbthyteaglzed maictiecdrasomnytniellp evailbloughetahwie froarGuantd Bigdesians 195r ough

their er.oat S) Where,a i it h t under st andi n hat said

subst Mgt SRS SURFLCp BPRL OB 2k, bt otk PR AL APLR e b e, 31 Kyt

al one ientioh BGMENRPrefaral dcbordinBes (HrRHEsl métB BI®Rsdribe@inlGBIGHNELY;ars

stralght-chaln al kyl radi cal of one to nine carbon atons, preferably one to
A

si x cErisBNat LY. 1 HnlS Rublivhed AppligatioreSeriak Diap? G061 0948 it Millreatls such” as
net hyl,. et hyl - pr y 19 Wi - |, .1S-bst vl . | so butyl,
n- pe% f/cfc,o hc? %t@y%%bék’,]}n?ﬁ%’%ﬁﬁyang-dé?ﬁy‘%%aﬁ%}'I’ J‘andX 't%heenf'i Eje%y%é‘%?zr my

"aryl 465 efEetaplad ofl ProfiiredilolyethyRAO gly€dl njddicy Giad ool th iire/ehtash i6@hdedfHS to 12
carbon atons having at |east one aromatic rin es of such groups
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Y- R1- R2- X- R3- R4- R5- R6- R7- R8- R9- R10- R11- R12-R13-R14-NH2 1 Z 1 WO
2011/ 045232PCT/ EP2010/ 065060 10 wherein: one of L or L' is a polyethylene
gl ycol (REGRommi4eizy and the other is a lipid noiety or abs@mpo10X63080
(4- oxo- 6- pi perazin-1-yl1-4H qui nazol i%-3-yl)-acetic acid (Pga); Y is

noiety or absent; Z, Z is a spacer noiety or absent; RLis Ile, A a
(DA lolle, (DIle or Nnmethyl Ile; R2is Lys, Ala, (D) Lys, N nethyl
Nle or (Lys-Ay); R3is Arg, Ct, Ala, (D)Arg, N-nethyl Arg or Phe;

H s,
Trp;

Ala, (DH's or NNnethyl H's; RS is Tyr, Ala, (D Tyr , N nethyl

The term “cycloalkyl” refers to a, saturated or unsaturated, monovalent mono- or polycarbocyclic
radical of three to ten, preferably three to six carbon atoms. This term is further exemplified by
radicals such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bornyl, adamantyl,
and the like. In a preferred embodiment, the “cycloalkyl” moieties can optionally be substituted
with one, two, three or four substituents, with the understanding that said substituents are not, in
turn, substituted further unless indicated otherwise. Examples of cycloalkyl moieties include, but
are not limited to, optionally substituted cyclopropyl, optionally substituted cyclobutyl, optionally
substituted cyclopentyl, optionally substituted cyclopentenyl, optionally substituted cyclohexyl,
optionally substituted cyclohexene optionally substituted cycloheptyl, and the like or those which

are specifically exemplified herein.

The term “heterocycloalkyl” denotes a mono- or polycyclic alkyl ring, wherein one, two or three
of the carbon ring atoms is replaced by a heteroatom such as N, O or S. Examples of
heterocycloalkyl groups include, but are not limited to, morpholinyl, thiomorpholinyl, piperazinyl,
piperidinyl, pyrrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxanyl and the like. The
heterocycloalkyl groups may be unsubstituted or substituted and attachment may be through their
carbon frame or through their heteroatom(s) where appropriate, with the understanding that said

substituents are not, in turn, substituted further.

The term “lower alkyl”, alone or in combination with other groups, refers to a branched or
straight-chain alkyl radical of one to nine carbon atoms, preferably one to six carbon atoms. This
term is further exemplified by radicals such as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl,
isobutyl, t-butyl, n-pentyl, 3-methylbutyl, n-hexyl, 2-ethylbutyl and the like.

The term “aryl” refers to an aromatic mono- or polycarbocyclic radical of 6 to 12 carbon atoms
having at least one aromatic ring. Examples of such groups include, but are not limited to,
phenyl, naphthyl, 1,2,3,4-tetrahydronaphthalene, 1,2-dihydronaphthalene, indanyl, 1H-indenyl and
the like.

an acyl
1Iys,
R4 is
Tyr or



R6 is Leu, Hs, Ala, (D)Leu or N-nethyl Leu; R7 is Asn, Ala or (D)Asn; R8
Is Leu or Trp; ROis Val, Ala, (DVal or NNnethyl Val; R10 is Thr, Ala or
N- et hyl worp1iRss232s Arg, (D)Arg or N-methyl Arg; R12 i eC@rP2@0/068080 R13 i s
Arg, (D)Arg or Nenethyl Arg; and R149is Tyr, (D) Tyr, N nethyl Tyr, Phe or
TrP, or a pharmaceutically acceptable salt thereof. Preferably, said lipid
noi ety is caproyl, eicosanoyl, lauroyl, nyristoyl, palmtoyl, 16-
bronohexadecanoyl, 2-hexyl decanoyl or 15-carboxy-pentadecanoyl. Preferably,
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optionally form a ring with the alkyl, loweralkyl or aryl group they are connected with.

The term "heteroaryl," refers to an aromatic mono- or polycyclic radical of 5 to 12 atoms having
at least one aromatic ring containing one, two, or three ring heteroatoms selected from N, O, and
S, with the remaining ring atoms being C. One or two ring carbon atoms of the heteroaryl group

may be replaced with a carbonyl group.

The heteroaryl group described above may be substituted independently with one, two, or three
substituents, with the understanding that said substituents are not, in turn, substituted further

unless indicated otherwise.

Compounds of formula I can have one or more asymmetric carbon atoms and can exist in the
form of optically pure enantiomers, mixtures of enantiomers such as, for example, racemates,
optically pure diastercoisomers, mixtures of diastercoisomers, diastercoisomeric racemates or
mixtures of diastereoisomeric racemates. The optically active forms can be obtained for example
by resolution of the racemates, by asymmetric synthesis or asymmetric chromatography
(chromatography with a chiral adsorbents or eluant). The invention embraces all of these forms as

well as all regioisomeric forms.

In one embodiment of the present invention, provided is a neuropeptide-2 receptor agonist of the
formula (I):

LV

|

ZV

|

Y'Rl'RZ'X'R3'R4'R5'R6'R7'R8'R9'R1O'Rl I'Rl 2'R13'R14'NH2
|

Z
[
L



11 CH3-(OCH2CH2) 11-0- (CH2) 2- CO-, CH3- (OCH2CH2) 15-0- (CH2) 2- CO-, or
CH3- (OCH2CH2) 23-0-(CH2) 2-CO-. Preferably, said spacer noiety is Ahx,
Ahx- Ahx, wbreGGlus23gd u- yd u, 5A0PS or Cys(SOQ3H) - Cys( SeBiHEP2010/065v60
enbodi nent, Z is absent. In another 1@nbodi ment, Z' is absent. Preferably,
said acyl noiety is acetyl. In a further enbodi nent, provided is a
neur opepti de-2 receptor agonist fornmula (11): L' | Z |
Y-1le-Lys-X-Arg-H s-Tyr-Leu-Asn-Trp-Val - Thr-Arg-A n- (NVe) Arg-Tyr-NH2 | Z |
L wherein: one of L or L' is a lipid noiety and the other dI)S a pol yet hyl ene
glycol (PEG noiety; Xis ’
(4- ox@hbrep: per azi n- 1-y1- 4H qui nazol i n-3-yl)-acetic acid (Pqga);

one of L or L' is a polyethylene glycol (PEG) moiety and the other is a lipid moiety or absent;

X is (4-0x0-6-piperazin- 1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa);
Y is an acyl moiety or absent;

Z, 7! is a spacer moiety or absent;

R, is Ile, Ala, (D)Allolle, (D)Ile or N-methyl Ile;

R, is Lys, Ala, (D)Lys, N-methyl lys, Nle or (Lys-Gly);

R; is Arg, Cit, Ala, (D)Arg, N-methyl Arg or Phe;

R4 is His, Ala, (D)His or N-methyl His;

Rsis Tyr, Ala, (D)Tyr , N- methyl Tyr or Trp;

Rs is Leu, His, Ala, (D)Leu or N-methyl Leu;

R; is Asn, Ala or (D)Asn;

Rs is Leu or Trp;

Ry is Val, Ala, (D)Val or N-methyl Val;

Ry is Thr, Ala or N-methyl Thr;

R, is Arg, (D)Arg or N-methyl Arg;

Ri, is Gln or Ala;

Ri; is Arg, (D)Arg or N-methyl Arg; and

Ri4 18 Tyr, (D) Tyr, N- methyl Tyr, Phe or Trp,

or a pharmaceutically acceptable salt thereof.

Preferably, said lipid moiety is caproyl, eicosanoyl, lauroyl, myristoyl, palmitoyl, 16-

bromohexadecanoyl, 2-hexyldecanoyl or 15-carboxy-pentadecanoyl.

Preferably, said polyethylene glycol moiety is of the formula CH;(OCH,CH,0),(CH,),
CO-,

whereinn is 1 to 30 and x is 1 or 2. More preferably, nis 1 to 24 and x is 1 or 2.

Preferably, said polyethylene glycol moiety is CH;-(OCH,CH,),-O-CH,-CO-,
CH;-(OCH»CH,)5-O-CH»-CO-, CH;3-(OCH>CH,)7-O-(CH,),-CO-,



Y is an acyl noiety or absent; and Z, Z' is Ahx, Ahx-Ahx, Qu-Gu, ydu-
yd u, 5A0PS or Cys(SQBH)-Cys(SMBH), or a pharmaceutically acceptable salt
t her eof . Woebawmbisy, said |lipid noiety of the neuropept PpdesP20100606@r
agoni st of fornmula (I1) is caproyl, 1@ cosanoyl, lauroyl, nmyristoyl,

pal m toyl, 16-bronohexadecanoyl, 2-hexyl decanoyl or

15- car boxy- pent adecanoyl. WD 2011/ 045232PCT/ EP2010/ 065060 12 Preferably,
sai d pol yethyl ene glycol noiety of the neuropeptide 2 receptor agonist of

fornu t %%}f fﬁ:&% -, whereinnis 1lto
30 angﬁ'i((blc b 1]29-(@‘512&(216@1, nis 2%%1?% X'I's 1 or 2. Preferably,
sai d p2®135(@UmCHa)e3-QL(y]¢Q}2-®m4 ety of the neuropeptide-2 receptor agonist of

fornula (||) is CH3 -(0 CH2CH2)2- O-CH2- CO- , CH3 - (0 CH2CH2)5- O CHe-
(OCH2CH2) 7- 0- (CH2)2- CO- , CH3 - (OCH2CH2)1 1 -0- (CH2)2- CO-

’ G%Pr{%‘%a@'%aﬁﬁggzce}ﬁmletfls (%ZAEX %{ GluR5lu c%@’lu-( wz%i@%r Cg (S@cﬂﬂz) 2- CO

Pref er neur opept i recept or agoni formul a
(rn) CS’S(AEMH) Ahx- Ahx, Qu-du, ydu- ydu, 5AO0OPS or Cys(SQ3H) - Q/S(SCBH).
Preferably, said acyl noi ety of t he neuropepti de-2 receptor agonist of

formula (11) is acetyl. In one enbodi mrent of the neuropeptide-2 receptor

agoni $f off ephiRatng A & labsent Ih%n@tlﬁéreé?ﬁbodlnﬁbn@@tlshﬁfselﬁnbom ment of the
neur opepti de-2 receptor agonist of formula (1), i s absent. Anot her

enbodi ment of the present invention is a neuropeptl de-2 receptor agonist of

for mJED férably, sald acyl moiety is acetyl.

In a further embodiment, provided is a neuropeptide-2 receptor agonist formula (I1):
LV
I
ZV
I
Y-Ile-Lys-X-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe) Arg-Tyr-NH,
I
Z
I
L
dn,
wherein:
one of L or L' is a lipid moiety and the other is a polyethylene glycol (PEG) moiety;
X is (4-0x0-6-piperazin- 1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa);
Y is an acyl moiety or absent; and
Z,7' is Ahx, Ahx-Ahx, Glu-Glu, yGlu- yGlu, SAOPS or Cys(SO;H)-Cys(SO;H),

or a pharmaceutically acceptable salt thereof.

Preferably, said lipid moiety of the neuropeptide-2 receptor agonist of formula (II) is caproyl,
eicosanoyl, lauroyl, myristoyl, palmitoyl, 16-bromohexadecanoyl,
2-hexyldecanoyl or 15-carboxy-pentadecanoyl.



Z' | PEG |

Y-11e-Lys-X-Arg-H s-Tyr-Leu-Asn-Trp-Val -Thr-Arg-d n- (NMe) Arg- Tyr-NH2 | PEG
Il Z 1 WwdQdil45232PCT/ EP2010/ 065060 13 wherei n: one ®CTIEPR010,065066 a

| ipid noiety and the other is absentiz one of Z or Z is a spacer noiety and
the other is absent; one of PEG or PEG is a polyethel ene glycol noiety
-NH CH2CH2 - (OCH2CH2) "-0- (CH2) x-00- and the other is absent, wherein nis 1
to 30 and x is 1 or 2; Xis

(4-ox 9fe§érgﬂ)l9,esraﬁlzﬂoﬁ%{lﬁy)/e;lé éf;k:él%d’f&§ gk ina 'ngﬁ%f)gﬁtﬁg-%triegep?ocfiagor(iﬁ%?ko'mﬁﬁd(ﬂ)
is of the formula CH;(OCH,CH,0),(CH,),CO-, whereinn is 1 to 30 and x is 1 or 2. Preferably, n

islto24andxis 1 or 2.

Preferably, said polyethylene glycol moiety of the neuropeptide-2 receptor agonist of formula (IT)
is CH;-(OCH,CH,)»-O-CH,-CO-, CH;-(OCH,CH,)s-O-CH,-CO-,
CHj3-(OCH,»CH>)7-O-(CH,),-CO-, CH3-(OCH,>CH>):-O-(CH,)»-CO-,
CH;-(OCH,CH3)5-O-(CH;),-CO-, or CH;-(OCH,CH,)2;-O-(CH,),-CO-.

Preferably, said Z, Z’ of the neuropeptide-2 receptor agonist of formula (IT) is Ahx, Ahx-Ahx,
Glu-Glu, yGlu- yGlu, SAOPS or Cys(SO;H)-Cys(SO;H).

Preferably, said acyl moiety of the neuropeptide-2 receptor agonist of formula (II) is acetyl.

In one embodiment of the neuropeptide-2 receptor agonist of formula (II), Z is absent. In another

embodiment of the neuropeptide-2 receptor agonist of formula (IT), Z’ is absent.

Another embodiment of the present invention is a neuropeptide-2 receptor agonist of formula

(110):

LV

I

ZV

I

PEG'
I
Y-Ile-Lys-X-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe) Arg-Tyr-NH,
I
PEG

I

Z
[
L

(1),



Y is an acyl noiety or absent, or a pharmaceutically acceptable salt
thereof. Preferably, in the neuropeptide-2 receptor agonist of formula
(111), sawvo2bipissk3poi ety i s caproyl, eicosanoyl, | auroylPCTmEPRI1906306(

pal m toyl, 16-bronohexadecanoyl, 2-hexyl decanoyl or

15- car boxypent adecanoyl. Preferably, in the neuropeptide-2 receptor agoni st
of fornmula (111), said spacer noiety is Ahx, Ahx-Ahx, Qu-Gu, ydu- ydu,
5ACPS or Cys(SMBH)-Cys(SO3H). Preferably, said acyl noiety of the

neur opept.tde-2 receptor agonist of formula (111) is acetyl. Preferably, in
t he neuropépti de-2 receptor agonist of forrmula (Il1l), nis 1 to 24 and x is
1 or 2nc E¥leberried lipRuhsip®phd e-othdr @capd®r agoni sts of the invention are:
CH3- (OCH2CH2) 5- 0- CH2- CO- | | e- Lys(Pal m t oy1l- 6AhXx) - Pga- Ar g- Hi s- Tyr- Leu- Asn-Trp
- Val - Ph¢ A 4o s @ NRASPL Impigtympd thgpther is absent;

CH3- ( 2 7- 0= (CH2) 2+ | e- Pal m - X) ~ A g~Hi-s: Ty, Leu- Asn-
T o VAN G O B R el S b QT ARG AT Lo PR SR [ o

CH3- ( edHCioNet &-BsdnEidereicisl 1 ®-I0ysiRas mot 0y 1- 6AhX) - Pga- Ar g- Hi s- Tyr - Leu- Asn
-Trp-Val -Thr Arg-A@ n- (NMe) - Arg- Tyr-NH2;
CH3-(éCHZéHQyi%p@m@@ﬁépéﬂétmpm@omyéoﬁaWﬁWt%va@Ahﬁwian-Arg-His-Tyr-Leu-Asn

- Tr p- \Vak- Thr.Ar. g-:Gn- )- Arg-Tyr-NH2; WD 2011/ 045232PCT/ EP2010/ 065060 14
CH3 -¥?h6$%ﬂ9ﬁ%ﬁgygéﬁwyi

- 0- ( Cbi2) Phdcatdueiedlly acRptatictsaly Thebdfix) - Pqa- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr Ar g
-A@n-(Nwe)-Arg-Tyr-NH2; CH3 - (OCH2CH2) 5-0-CH2-CO- I | e- Lys(Pal m t oyl- 5A0P
S) - Pga- Arg- Hi s- Tyr- Leu- Asn- Tr p- Val Thr- Arg-Ad n- (NMe) - Arg- Tyr-NH2; CH3 - ( OCH2

CH2) 1%,.=c0- - - it oyl - Arg- Hos-Tyr - | eu- Asn-
T pval e e PR e e R T L R b &
- 0- ( CeRp2nXD hireyl yw(iRodl palhoyd- BARBnSheadgandyl g kixyldEyamolleu-18smarboXypVal -
Thr - Ar -%n-( )-Arg- Tyr-NH2; CH3 -(OCH2 CH2) 23 -0-(CH2)2-CO Il e-Lys(P
al m thﬁt@ AHPYS) - P ga- Arg- Hi s- Tyr- Leu- Asn- TrpVal - Thr-Arg-d n- (NWe) - Ar g-
Tyr - NH2;

Preferably, in the neuropeptide-2 receptor agonist of formula (III), said spacer moiety is Ahx,

Ahx-Ahx, Glu-Glu, yGlu- yGlu, SAOPS or Cys(SO;H)-Cys(SOs;H).
Preferably, said acyl moiety of the neuropeptide-2 receptor agonist of formula (IIT) is acetyl.
Preferably, in the neuropeptide-2 receptor agonist of formula (IIT), n is 1 to 24 and x is 1 or 2.

Preferred neuropeptide-2 receptor agonists of the invention are:
CH;-(OCH,CH,)s-O-CH,-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa- Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-GIn-(NMe)-Arg-Tyr-NH,;

CH;-(OCH,CH,)7-O-(CH,),-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NHo;

CH;-(OCH,CH,)1,-O-(CH;),-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-GIn-(NMe)-Arg-Tyr-NH,;

CH;-(OCH,CH,);5-O-(CH;),-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-Gln-(NMe)-Arg-Tyr-NHy;



CH3 -(OCH2 CH2) 23

-0-(CH2)2-CO- Il e-Lys(Pal mtoyl-5A0PS)-Pga-Cit-Hi s-Tyr-Leu-Asn-Trp-Val Thr- Ar
g- G n- ( NWep-24r1g43se - NH2; CH3 PCT/EP2010/065060

- (OCH2CH2) 7- 0- ( CH2) 2- 00- 6Ahx- | | e- Lysi4Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar
g-G@ n(NWe) - Arg- Tyr-NH2; CH3 -(OCH2 CH2) 11 -0-(CH2) 2- 00- 6Ahx-11e-Lys-P

ga- Arg- Hi s-Tyr-Leu- Asn- Trp-Val - Thr-Argd n-(Nwe)-Arg-Tyr-NH2; CH3 - ( OCH2
CH2) 15 -0-(CH2) 2- 00- 6Ahx-11e-Lys-P ga-Arg-Hi s-Tyr-Leu-Asn- Trp-Val -

Thr - Argd Py - -2 G AL 1228 o-His-Tvr-T.eu-Asn-Trp-Val-Thr-
o (B A R DR b A A R 0o i I i T T -
Ar g- T)AITg-NI'HQ(NMe) Mr@ThySIH,CH3 - (OCH2CH2) ~ 23

- 0- (CHF?Z 00 a-Arg-H s-T r-Leu--Asn-TrB-VaI-Thr-Arjg n( Nve) - - Tyr - NH2;
cH3z CHs-(OC zCH -O-CH,-CO-Ile-Lys(Palmitoyl-5AOPS)-Pqa- Arg-His-Tyr-Leu-Asn- rp- a

(OCI-@{}}"%}@ églrg NHS(EI cosanoyl - gammad u- gammad u) - Pga- Ar g- Hi s- Tyr -
LeuAsn- Tt b Va r A (NMe) - Ar g- Tyr- NH2; CH3 - ((OCH2

CH2) 7cum((OHHZQHQQOL(é:mysqqueaysmabmtoyl-ga@ﬁsﬁpqa AgahieGrd)euPAgaT¥ g- Hi s-

T)érl(_ g&?ﬁﬂl’c&é) @\é[?SEﬁr ‘%Arggqiﬂé( ngérrﬁ;%l Iyga;rlr\r";é u§:HI33 (oo Gl

qa- Ar L | - I 2Asn- - (OCH2
CH2) 1@0(@((:042) Cgs(l@He)IL(Eg e Lcyg%mgﬁg@ %SESM%% ﬁfgggrﬁst%ﬁ P %3
qa- Ar yaHIlke-Ayg- G@H@Wﬂ)—-Af@"ﬁyl\léHz,Thr Arg-d n- (NMe) - Ar g- Tyr-NH2 ;

-2 81(1 %gaﬁ%@fﬁﬁ@i&%%ﬁ% W@%@ -ye B e j‘f’ipr Leu- Asn-T

rp- VakfaitmhrAf§ ?\ﬂ\ﬁ Hyr- NH2; CH3 (OCHZCHZ) 23
-0-(CH2 Ei cosano I-Q/s { S03} - S03 }
) anC gOﬂPbCﬁy)mL tChsh= Q@ﬁlewsﬁ’ahmmbgA@Pﬁ) tlﬂsﬁyrrﬂ}aﬁu-Ammirp &b

) Pan & (AT IEERRGIRENG D P R P AT0 (R Al Tyr N2, L
) S?f?h}@ﬁ?%e%)ﬁ‘?é?%?@r?%”‘b%?%@Afg%‘é“ﬁ??ﬁﬁgf’?%??%?:%@%
e)-Arg-Tyr-NH

CH3-(OCH»CHb>)11-O-(CH»),-CO-6Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;
CH;-(OCH,CH3)5-O-(CH;),-CO-6 Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;
CH3-(OCH,CH3)23-O-(CH;),-CO-6 Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;
Ac-Ile-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr- Arg-Gln-
(NMe)-Arg-Tyr-NHy;
CHj3-(OCH,CH»),-O-CH»-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa- Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)7-O-(CH,),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr -NH,;
CH;-(OCH,CH,)1,-0O-(CH;),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,);5-O-(CH,),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;



Pal m t oyl- 6Ahx-11e-Lys [ CH3

-(OCH2CH2) 7-0- (CH2) 2-00] - Pga- Ci t - Hi s- Tyr - Leu- Asn- Tr p- Val Thr- Arg- Q@ n- ( Nwve) - A
rg- Tyr - NMRo 2Paloasi3ey 1- 6Ahx-11e-Lys [CH3 - (OCH2CH2) 1 1- @ct@H2)18/0630k0 - P
ga-Cit-H s- Tyr-Leu-Asn-Trp-Val Thr-Asg- A n- (NMe) - Ar g- Tyr - NH2;

Pal m t oyl- 6Ahx-11e-Lys [CH3 -(OCH2CH2) 15- 0-(CH2)2-CO -P qa-Ct-His-

Tyr- Leu- Asn-Tr p- Val Thr-Arg-d n- (NMe) - Arg- Tyr- NH2; Ei cosanoyl- 6Ahx-11 e-Lys

Ar g- Téﬁ_' ﬁp@ EH%)rzﬁ (}%PO g]%(g) ‘iﬁ%ng (:_Elé_d's? &a&nﬁ&blﬁ%&nﬁa@l&@éq—w&gﬁﬁgﬁ% n- (NMe) -

(OO%Zﬁﬁzx)sﬁ&"f@r\(aGﬂ:IBﬂAfg)GhWe)%@%Nfﬂw-Leu Asn- Tr p- Val Thr - Arg- d n- ( NMe) -
Arg Tyr -NH2: Ei cosanoyl- 6Ahx
é@é%ﬁﬂe)@q@) é?%bjc@rals Iﬂ@@lwsgnovaﬂé&msfﬁop}warﬁg Hisghy n- (Nve) -

Ar T ;

(%CHZ I%HET 5{}(&81_"%51% @hgeﬂé)(fgjf s- yr-Leu Asn- Tr p- Val - Thr Ar g- @ n- ( NMe) -
Ar g- Tyt NEZH- (Wb ).sO- (@Il;}z&l(h-)ﬂem}eéﬂlwado@l-ﬂys{SOg} Cys{SO;})-Pqa-Cit-His-Tyr-

CH2) 0 i S r-Leu- Asn-Tr p- Val Thr- Arg- d n- (NWe) -

Arg Ti? %ﬁ%sff?’éﬂaﬁﬁ%éig%%m%é@ Fglﬂi% [ CH3- (OCHZCElZ)l 1- 0- (%42) 2-(()0]-?3
ga- Ar e | V& | mt
i e O e T L e
Tyr - Léau- Angrrﬂ’\/@vahpAirgaGhN@/IG Arg TRIW)IHAr g- Tyr-NH2;

'Iislr i R ﬁg@pb@%ﬁyﬂl}ﬁlﬁ '((ﬁﬁgl(@%#-mﬁgﬁéfpﬂp %)ﬁw \% P gasArg-Hi s-

2011/ Qﬂﬁg@g@@(ﬁﬁgpw @@5&919 16 P al m toyl- 6Ahx- 6Ahx- (D) aI | ol | e-Lys
[CH3 - CH2CH2) 23 - 0- 2- -P ga- Arg-Hi s- Tyr-LeuAsn-Trp -Val -

Thr - APghTGOM]-6 -yl gH; T9€ - (@Hz)s&ﬁiayfrqa@ltrfl@ vrtLqueAsng Erpf -(0
CHZCI—|%,}hr7 O%Cﬁ@mcox&r $q53. Gt -Hs- Tyr-Leu-Asn-Trp - ]
Val - Thr - r yr-NH2; Ei cosanoyl -G u-Gu-lle-Lys [CH3 (0
CH2 CiFgihiltbyt6Ahx-(1£H[ 2 Hs- (@OHZCHz)g;ae@Hz)@J@@] PqhyCit-HeT Asileu- AP Trp- Val-
val - T%r-%g G%—?Iil&[e) A;g %;rgNHy -N;
Eicosanoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH>)»3-O-(CH>),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
Palmitoyl-6 Ahx-Ile-Lys[CH;-(OCH,CH,),3-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr -NH;;
Eicosanoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH;),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
Lauroyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu- Asn-Trp-Val-Thr-
Arg-Gln-(NMe)-Arg-Tyr-NHy;
Myristoyl-6 Ahx-Ile-Lys[ CH;-(OCH»CH:)»;-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu- Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
Palmitoyl-6 Ahx-6 Ahx-Ile-Lys[CH;-(OCH,CH,);,-O-(CH;),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-
Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
Palmitoyl-6 Ahx-6 Ahx-Ile-Lys[ CH;-(OCH,CH,);5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
Palmitoyl-6 Ahx-6 Ahx-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;



Ei cosanoyl -Qu-du-Ile-Lys [CH3 - (0 CH2 CH2)11 - O- (CH2)2 - CO -P

ga- Arg- H s- Tyr-Leu-Asn-TrpVal - Thr-Arg-d n- (NMe) - Arg- Tyr- NH2; Ei cosanoyl
-3 u- d u-wbeolymsizeH3 - (0 CH2 CH2)15- 0- (CH2)2 - CQ PeTae26@0t06506H S
-Tyr-Leu-Asn- Trp - Val-Thr-Arg-d n-16NWe) - Arg- Tyr- NH2; Ei co
sanoyl-Gu-Gu-1 le-Lys [CH3 -(0 CH2CH2) 15 -0- (CH2)2- CQ

- Pga- Arg- Hi s- Tyr- Leu- Asn- TrpVal - Thr- Arg- @ n- (NWMe) - Arg- Tyr- NH2; Ei cosanoyl
-Qu-@u-lle-Lys [CH3 - (0 CH2 CH2)23 - 0- (CH2)2 - CO] -Pga-Cit -H's
-Tyr- SRS A i 1 - f ; -

& . SRR AR R Bl e LT RY: AU P ORGP ERR R eu

- Tyr - Ben-TASV-Al- ThIpAfg-Ghﬁ@Ma)hM\gaTyr?INHz,Arg d n- (Nwe) - Arg Tyr- NH2 Ei cosanoyl
-Qu-du-Ile-Lys érH ga-Cit -Hs
ST Eiisamen Gt T s Gl (L () e (rH S L Ryl Lo Ret S o |

-G u- uThi & ﬁl}@ﬁ% P .CH2)23 - 0- (CH2)2 - CQ -P ga-Arg-His-
Tyr-Lt?li1 Asn- %}Va(l[ T rgyrglbﬁI ‘(NMe) - Arg- Tyr - NH2; Ei cosanoyl -@u-du- (D)

al | ol E@okarey] -GHB Glu-{16- LGHP B DEBL,CHl ), CHEHR), - (I} PaaPC it HAT g His Asn-Trp-
Tyr-L a r-Arg- (NWMe) - Arg-Tyr-NH2; 15 - Carboxy-p ent adec
anoy!| WJ‘EW m{%‘”@ gcf&ﬁﬂ(o CH2 CH2)15- 0-(CH2)2 -C 0] -P ga-Arg-His
-TyrL 1 2 | d u-1

D Lyg&’c[o%é_lsﬁyl OVl nafJn;ys[ésm Cﬁ%@)e@g@r )Iltfofe\ll_’% A%_« g_mnw ;e, i l_?sgg—spn_

Tr pVaNaiFPEhr-Ar@GG GNMc)gAfgyTerﬂH;, Ei co sanoyl - GI u-du-1 le-Lys [CH3 -(0

CHZCH 15 -0- Tyr

Tr pVa } (073 )2 ] ( OCH2
Flebrpion- SRt o BT e by eo Ll R Try ke g -

CH2) 2§72t- TQI'Afécﬁﬁll@TM%)cmngﬁNHz Arg-Hi s-Tyr-H s-Asn-Trp -

Val - Thr- Arg- @ n- Arg r-N WO 2011/ 045232PCT/ EP2010/ 065060 17

Ei cos &ifoydnogkrive@u @@H&H&S{CGEQH()@QQ{BQZW&}GS (oHkyeAsoiltPga- Ar g- H

is-T hr Ar G n- (NMe) - Ar g- Tyr - NH2;

Ei co)slé}rzfg;lf]r a%mahgl\}{\% We L§/S[C?-l3 (%CHBZ/CI-IZ) 15-0- (CH2) 2- 00] - Pga- Arg- H

is-Ty EL@@anes}nGTm pﬁdlﬁl: L?jé[CfAr(@OHZGHQ)IZ\JI&@)(OPIZ =O0F-PQd-Cit-His-Tyr-Leu-Asn-Trp-
Ei cosano I- ammad u- gammad u- | | e- Lys[ CH3- ( OCH2CH2) 23- 0- ( CH2) 2- 00] - Pga- Arg- H
i s- TyMakihby (ﬁhb(NMF AR TYrHE n- (NMVe) - Ar g- Tyr - NH2;  Ei cosanoyl

i?:le—‘lz 9881 %Ggﬁ‘gdﬂi Y%%S?%Q%%@ﬂh@%%&@ A REY Uar  TY - N,

Ei cosﬁhﬂyﬁﬁ\@&ﬂ%ﬁk@ﬁ&( sﬂa):}&g;m BHLys[ CH3- (OCHZCHZ) 23 0- (CH2) 2-00] - Pga- C

Hi s- Tyr Leu- Asn- Tr p- Val - Thr - A N
Pal m ESPHBRT NI e U EhB) o5 0y LR iy e Ary Ths - Tyr - Lo

Zc'?\lsryaﬁggﬁajégrbb? g/h%(%% %@ZWT{&E&Z?% 0- (CH2) 2-00] - Pga- Arg- Hi s- Ty
r - LeuBsmosanopl -Vau-GTirkle-Ays] OB {OCNVEH- )A-Q- (T, ). M42]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
Eicosanoyl -Glu-Glu-(D)allolle-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
15-Carboxy-pentadecanoyl-Glu-Glu-Ile-Lys[ CHs-(OCH»CHa),5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
Eicosanoyl-Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),-O-(CH,),-CO]-Pqa-Arg-His-Tyr-His-Asn-Trp-
Val-Thr-Arg-GIn-Arg-Tyr-NH,;
Eicosanoyl-Glu-Glu-Ile-Lys[ CH;-(OCH,CH,);5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-His-Asn-Trp-
Val-Thr-Arg-GIn-Arg-Tyr-NH,;
Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),3;-O-(CH;),-CO]-Pqa-Arg-His-Tyr-His- Asn-Trp-
Val-Thr-Arg-GIn-Arg-Tyr-NH,;



or pharmaceutically acceptable salts thereof. The present representative
conpounds nmay be readily synthesized by any known conventi onal procedure
for the fwormiwmam3ef a peptide |inkage between am no acipd3/EPZM065060
conventional procedures include, fort7exanple, any sol ution phase procedure
permtting a condensation between the free al pha am no group of an am no
acid or residue thereof having its carboxyl group and other reactive groups
protected and the free primary carboxyl group of another am no acid or

resid bRV [ 1 c tected
Such ?gnzs/%ﬁ? le%l hﬁgyg}%@@t&%@ﬂ%cﬂ)g [ghggﬁesFgﬁﬁb‘?(?'ﬁbﬁﬁétd%e%%npgu as of the
pr eseituiAudmnpivab ThnslgiGin- (f}ﬁ‘r/[e)exﬁgmyxeNHﬂy soI i d phase pepti de synthesis
met hod. In such a nethod t ént hesi conmpounds can_ be
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one a chain according to the general
prlncFS é%ho F?Bﬁﬁﬁ% Qgﬂﬁ%§ﬁ£T%QQﬂ et hods are d?sclosed ?n for

exanp lEmosa\vteylﬁgeﬁmedCﬂu-annﬁGlu-lle LysteH;-(ChEhTCHSee0-(8H, ), Z R @RI Seg- I(Ii:k%@) :
Baran et al T Pept i de nal Synt hesis and Bi ol ogy, Vol. 2, WO
2011/ %ﬂ%ﬁﬁ@ggbﬁgf @gbéﬁwé%2@¥§§§NHE and Mei enhofer, J., Eds. Academ c
Press E%co&ﬁﬂ) (- %&LGIuV‘éHnﬁﬁ'aCﬁﬁ @lelL%EU}RO("O'@}%@}Hﬁ! &.(TiRy,-c6f- %@@ﬁ%s.%mmn to

chem cal synt eses of peptides i's the protection of reactive side"chain
gr oupdcofAsnflapWat-Thudr@mmoNde)- drg'ﬂi}’rdNHes with suitable protecting groups,

the pFbeere PR ROt Bt B g RS L Q- Bl S
pr ot e¢ti- MRnafrpVAETA- nrgagﬁmmepAngpyloNHgn am no acid or fragnent while that
ent|t¥ reacts at the Carbo(éﬂéﬁbbaﬁ) foll owed by the sel ective renoval of

t he alPplhatosingAvex- EHo@Hr;QHm@ -dIH0nCQ-Ikubgsekfifetve-Hisalorilen-Ase- t ake

pl ace t\%, pﬁrtﬁ» %ﬂﬂ le 5otect|ng groups have been disclosed in
regar @' Q hes?s het hod, it should be noted that each
am nOA@Mﬂﬁ%hﬁﬁo%@;&ﬁ@%@@@(‘DCBItz@HE)bsV@-(gHQ)!gl-[E(E]qrqaejﬂrtgl-Higalfylr)Leused for
the respective amno _acid in solution phase synthesis. Al pha am no groups

may bésprip-detdhr-pie-glnsdiMabfie-byodet i ng group sel ected from aromatic
ureth uch as all yl oxycarbonyl,
benzy?gﬁy%é%%uﬂ&@&?%%b&gﬁggﬁﬂﬂék?ﬁted benzyl oxycar bonyl , such as
p- chl or obenzyl oxycar bonyl, p-nitrobenzyl oxycarbonyl,
pbr onmpbenzyl oxycar bonyl , p- bi henyl-lsoprop on carbonl
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I 1 sopropyl nmet hyl oxycar bonyl” and i1 sopropyl oxycarbonyl. Herein, Fnoc
| s rTD@tOCp(ﬂLHéEIDClHGﬂB fmrrexathmh,aanarsomorpplmsemtoneﬂure fauranitiiogg moomgenpsn bawede
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(Mr) P are nost "preferred for arginine (Arg).
EpS|IUnmhﬁﬂﬁmxghmup§ﬂmaym@g“pm@ﬂedmedmbymaﬂ@umumwb@e®rotect|ng group such
as 2-chl oro benzyl oxycar bonyl (2-Cl-Z), 2-Bronp benztl oxycarbonyl (2-Br-2)-
and t-butyl oxycarbonyl (Boc). Boc is the nost preferred for (Lys). WO
2011/ @6512&21%5[105&1%%&6@1@5Qﬁ@w&&sm@rtﬁéﬁévegé&mn&@ﬂthé@%s&empérﬁfoﬁct ed by a

sui tabl e protecting group such as benzyl (Bzl), 2,6- dichlorobenzyl

(2, 6- dictude Byrerampla @ny solid phagtpgptidersymliysis pethed;) nj sty grethed dhesynthgsis of  ( Tyr) ,
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met hoxyphenyl) - net hyl (Dod) and Trit (Trt). Trt is the nost preferred for
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The i m dazol e group may be protected by a suitable protecting group

sel ected from Benzyl (Bzl), t-butyloxycarbonyl (Boc), and Trityl (Trt). Trt
i s the nowo 2priglssrseed for (Hi s). The synthesis of the arcmEraciodesdgd i S
described by J. Hutchinson et. al (J8. Med. Chem 1996, 39, 4583-4591). The
Frnoc- Pga derivative was purchased from NeoMPS, Inc. (San Diego CA). Al

sol vents, isopropanol (iPrOH), nmethylene chloride (CH2Cl2),

di et hyl f ormam de (DMF) and N-net hyl pyrroli none (NWP) were purchased from
Fi she ek C r e i it nt.

T e A R A B e R Gl R

wi t hoby rdferetdeer purification. Diisopropyl carbodiimde (D Q),

di i sopropyl et hyl am ne (Dl PEA) and propanet hi ol were purchased from Fl uka or
Al drich and used wi thout further purification. Hydroxybenzotriazol e (HOBT)
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aci ds vavarus ag@mercal thyicads withesultalde pfotgting gronps, avidchweitlpravontad eheohicebmrer ci al |y
from Bache or Neaqsystem . Purity of these reagents was conf| d thin
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WO 2011/ 045232 / EP2010/ 065060 20 ~mesh) obt ained om Bachem or
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ool e Sttupienalind e SuSelefuendion O 1 P R atie Mt BB er e megysuR’ °Pa"
Mer ri hiel tden (ideloDTBA regfldQtheIQGd phaBS syntedf nfch@RI3 ) khowd bhadtedtHat {eh

equi val ent chem cal synthesis known in the art could be used as previously
ment i 6MEY.ackalan e pradersedsiym retsrsvd growpeareataally wad fHshagespecnyarinend of

t he pg&h%?&mﬁ%nc%%gkiqgs% protected al pha-amno acid to a suitable resin.
Such a startlngpna ery tan be prepared by attaching an

al pha-am no-protected am no acid by an ester |inkage to a p-benzyl oxybenzyl
al cohol (Wang) resin, or by an am de bond between an Fnoc-Linker, such as
p- (( lehg)ananq oY kegira ctgdyx)asultable protecting group selected from aromatic

met ho AT -2:4-di net - ' j k. Linker)
fo o BEBREEHeideart AR SHh A MR R RIBE E b RGN SEY
wel | baowoxydartionel, arch.as probiordbcnkdseyBliBoryd $i-nitrs byppyo tygadorylcgnmer ci al | y
avai |l abl e and generally used when the desired peptide being synthesized has
an unSIFAERREYCHRR pd%lpheﬁﬂ-lwpmy}ﬁxm?gb@%i9cf§10r%nyhl%%lévl%w%0%i ds or

m et j 5 i j C ot ect ed
o m G e B g B R e g R e ana o
sui t abs ebwglopydarignyld Bgentliisopfapeimetiylplycarpenyl, tahé isopspyloxsgyrboeylwakshed and

dri ed_under vacuum ;pagjng of the amno acid onto the resin may be

det er FIRES Bt FFAlvErddes gp POl a1 i quot of Fnocanino acid resin or
by determ nation of Fnoc groups by UV anal ysis. Any unreacted am no groups
may be capped by reacting the resin with acetic anhydri de and

di i spfopyitlies gydupsimag be profestdd/yenwaiteble oratebting Froapalighas nind.mo Fnoc prot ecti ng
groups .are r ved unde i ondi tj.ons. . Piperidin i azi ne or

ot POV R B A B oS 2 RO ey e o s e BaBED e of er abl y a0v
pi per ipghtiBethiichMnahssilfbityil (PrE@d 4-Nethb b 3G -tfiBethAb@yales@fonyN@1tal phac)am no
protecting group, the subsequent protected am no acids are coupled stepw se
in t héMgesen ﬁwﬂOW@éwmtBmﬁmﬁgﬁWYﬁﬁnmﬁ(@%ﬂediate, prot ected peptide-resin

The activating reagents used for coupling of the am no acids in the solid
phase synthesis of the WO 2011/045232PCT/ EP2010/ 065060 21 pepti des are

wel | Rpawh anfind feups thay feQiroR¥@ABY @ suitddR Rpletaigerogagrnts2 fblorsuch synt heses
are benzotriazol-1-yl-oxy-tri- _ (dineth Ianingg hosphoni um

hexaf begyiopresismsl @-(l80r;-Breme hﬁiﬁb§C9§9PPﬂl(? Tr£= Brdarigabonyl (Boc).

hexaf 4 I , 2-(1H Benzotriazole-1-y1)-1,1, 3, 3-
tetra#@?ﬁ&ﬁgggﬁﬁﬁﬁgﬁégg f%%%bphosphate (HBTU), and dii sopropyl carbodiim de
(DIC). Preferred here are HBTU and DIC. Ot her activating agents are
described by Barany and Merrifield (in The Peptides, Vol. 2, J. Meienhofer,
ed., Academ c Press, 1979, pp 1-284) and may be utilized. Various reagents
such as 1-hydroxybenzotriazole (HOBT), N hydroxysuccinimde (HOSu) and 3,

4- di hydr o- 3- hydr oxy- 4- oxo-1, 2, 3-benzotri azi ne (HODhBT) may be added to the
coupling mxtures in order to optimze the synthetic cycles. Preferred here
is HOBt.



For preparation of N-term nal acetyl derivatives, acetylation was carried
out by treating the resin bound peptide with 20% acetic anhydride in DWVF

wi t h 5% DBvBAo1as23et her N-term nal acyl ati ons, acyl ati orceaEP2@1@06506@ Out

usi ng the correspondi ng carboxylic aeid activated in-situ with DIC HOBt for
30 mnutes. The protocol for a typical synthetic cycle is as foll ows:
Protocol 1 Step Reagent Tinme 1 DM 2 x 30 sec. 2 20 % pi peridine/ DM 1 m n.
3 20 %piperidine/ DM 15 min. 4 DM 2 x 30 sec.

Hydroxyl groups (OH) may be protected by a suitable protecting group such as benzyl (Bzl), 2,6-
dichlorobenzyl (2,6-diCl-Bzl), and fert.-Butyl (t-Bu), (t-Bu) is most preferred for (Tyr), (Ser) and
(Thr).

The beta- and gamma- amide groups of Asn and Gln may be protected by a suitable protecting
group such as 4-methyltrityl (Mtt), 2,4,6-trimethoxybenzyl (Tmob), 4,4-Dimethoxydityl Bis-(4-
methoxyphenyl)-methyl (Dod) and Trityl (Trt). Trt is the most preferred for (Asn) and (Gln).

The indole group may be protected by a suitable protecting group selected from formyl (For),
Mesityl-2-sulfonyl (Mts) and t-butyloxycarbonyl (Boc). Boc is the most preferred for (Trp).

The imidazole group may be protected by a suitable protecting group selected from Benzyl (Bzl),
t-butyloxycarbonyl (Boc), and Trityl (Trt). Trt is the most preferred for (His).

The synthesis of the amino acid Pqa is described by J. Hutchinson et. al (J .Med. Chem. 1996, 39,
4583-4591). The Fmoc-Pqa derivative was purchased from NeoMPS, Inc. (San Diego CA).

All solvents, isopropanol (iPrOH), methylene chloride (CH>Cly), dimethylformamide (DMF) and

N-methylpyrrolinone (NMP) were purchased from Fisher or Burdick & Jackson and were used
without additional treatment. Trifluoroacetic acid was purchased from Halocarbon or Fluka and

used without further purification.

Diisopropylcarbodiimide (DIC), diisopropylethylamine (DIPEA)and propanethiol were purchased
from Fluka or Aldrich and used without further purification. Hydroxybenzotriazole (HOBT)
dimethylsulfide (DMS) and 1, 2-ethanedithiol (EDT) were purchased from Sigma Chemical Co.
and used without further purification. Protected amino acids were generally of the L
configuration and were obtained commercially from Bachem, or Neosystem. Purity of these
reagents was confirmed by thin layer chromatography, NMR and melting point prior to use.

Benzhydrylamine resin (BHA) was a copolymer of styrene - 1% divinylbenzene (100-200 or 200-



5iPrOH 2 x 30 sec. 6 DMF 3 x 30 sec. 7 Coupling 60 mn - 18 hours. 8 DWVF 2
x 30 sec. 9 iPrOH1 x 30 sec. 10 DW
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400 mesh) obtained from Bachem or Advanced Chemtech. Total nitrogen content of these resins

were generally between 0.3 - 1.2 meq/g.

In a preferred embodiment, peptides were prepared using solid phase synthesis by the method
generally described by Merrifield, (J. Amer. Chem. Soc., 85, 2149 (1963)), although other
equivalent chemical synthesis known in the art could be used as previously mentioned. Solid
phase synthesis is commenced from the C-terminal end of the peptide by coupling a protected
alpha-amino acid to a suitable resin. Such a starting material can be prepared by attaching an
alpha-amino-protected amino acid by an ester linkage to a p-benzyloxybenzyl alcohol (Wang)
resin, or by an amide bond between an Fmoc-Linker, such as p- ((R, S)-a-(1-(9H-fluoren-9-yl)-
methoxyformamido)-2,4-dimethyloxybenzyl)-phenoxyacetic acid (Rink linker) to a
benzhydrylamine (BHA) resin. Preparation of the hydroxymethyl resin is well known in the art.
Fmoc-Linker-BHA resin supports are commercially available and generally used when the desired

peptide being synthesized has an unsubstituted amide at the C-terminus.

Typically, the amino acids or mimetic are coupled onto the Fmoc-Linker-BHA resin using the
Fmoc protected form of amino acid or mimetic, with 2 - 5 equivalents of amino acid and a suitable
coupling reagent. After couplings, the resin may be washed and dried under vacuum. Loading of
the amino acid onto the resin may be determined by amino acid analysis of an aliquot of Fmoc-
amino acid resin or by determination of Fmoc groups by UV analysis. Any unreacted amino
groups may be capped by reacting the resin with acetic anhydride and diispropylethylamine in

methylene chloride.

The alpha amino Fmoc protecting groups are removed under basic conditions. Piperidine,
piperazine or morpholine (20-40% v/v) in DMF may be used for this purpose. Preferably 40%
piperidine in DMF is utilized.

Following the removal of the alpha amino protecting group, the subsequent protected amino acids
are coupled stepwise in the desired order to obtain an intermediate, protected peptide-resin. The

activating reagents used for coupling of the amino acids in the solid phase synthesis of the



1 x 30 sec. WD 2011/045232PCT/ EP2010/ 065060 22 11CH2C122 x 30 sec.
Solvents for all washings and couplings were neasured to volunes of 10 - 20
nmL/ g resiwo 2Cou@bki3ng reactions throughout the synthesi spogmP20m063060 ed by
the Kai ser Ninhydrin test to determxze extent of conpletion (Kaiser et at.
Anal . Bi ochem 34, 595-598 (1970)). Slow reaction kinetics was observed for
Frmoc- Arg (Pnt) and for couplings to secondary am nes by sterically hindered
acids. Any inconplete coupling reactions were either recoupled with freshly

prepa . esin with
aceti @%iﬁ%%/%\] \(%iﬁ%g% élg@re ? %Op 10 F@Pep%ﬂjr grlaltt{ Ieeagssen%pgcggg‘gh S|g5§errer esi ns
wer e deizediazol- Mglearyrrif alimstaylemilbo) blmspﬁonuﬁmhexmﬂsmropmmnmdmmt Beorhd-ocki ng
groups .were _renoved and the peptide cleaved fromthe resin. For_ exanple,

the p&prPelidiBginhesniepamihe ueepnnpml?atfdby%@’)et2h@He%?:qzmr@?oleﬂc»é) tul-3,3-
d' met hylasit }{yhﬁj@mutﬁ(ﬂgxa@lhm%?h&gh%o ﬁﬂ@' %@%@Fﬁ@ﬁﬁ@& '(1§IhC§C iptlofelp&f  Or am

resin, room t enperatu
pept i tereresHAT Uvaad ©ICT éxhadicivating mgeﬁltsmre tlcscrﬂsenim}dp}yhnysanﬂmlﬁﬂdl (18.The mL_

trifl f t 180 min.
The + BEPHERAL 3 1 MR BERars ThBtheie ety BT Bs PO FRECTY AR U6t n oni led
et Y1 \GHBR reo kiR RUPR! RhAESBeNRNA GERHOBITY O K%stw&mﬁﬁ&emd §ha Y&

decanted. The resi due was washed two or three volunes of Et2 and
r ecen#rdiliydeed-hydioasy-draxdel bB@anmzmr(HOdl}hB&d maydhe addeslgadim complingf | catl on of

the cru epti.des er rf n_Shi zu LG 8A system by

i oh” BRI AEES RioR i ch ShEE e RSy PRCE . KRy er o phass C. 18

Col um (50x250 mm 300 A, 10-15 um. The peptides were injected to the
colums in a mninumvolume of either 0.1 AcOH/ H20 or CH3CH H20. G adi ent
el ut i &ar pigBargéveafa¥-tymaabgocetl datvalose ®etylptipe was pgosd g@dayBresteg thy s nut es,
(buf f % - F O|—|20 bu %T owr te of 50
L/ m ﬁomﬁ\PGBtlé t §6n ve\llgestlcrfaan%\é&df “’29%5 C;\%Oarcoiﬂllons con gl ni ng the
pr oduatysativas, %cﬁ@cﬁlﬁlﬁﬂés&drr&ﬂd)ut hehg thp Ubﬂr&s}boﬂmﬁg ¢aistgTic eoid Shivamd alsiluGrillDAT
anal yti cal stem usi ng reverse phase Ace C18 colum (4.6 x50nol) at a flow
rate &‘Cﬁ{%gﬁ@fﬁomll@#t%dl ent (20-80 % over 10 mm (buffer A 0.1% TFA/ H20,
buffer B: 0.1% TFA/CH3CN)). Fractions judged to be of high purity were
pool ed and | yophilized WD 2011/045232PCT/ EP2010/ 065060 23 Purity of the
fmal phogreé®] as tgpied kathdoy canialsyt fadlelwsHPLC on a reversed phase col umm as
stated above. Purity of all products was judged to be approximately 95 -
99% Al final products were al so subjected to fast atom bonbardnment nass
spect ppitstdiY (FAB-MS) or el ectrospray nass spectrometry (ES-Ms). Al
products yiel ded the expected parent MrH ions within acceptable linmts In a
further enbodi nBtep of t hBeggestsent invention, Pnevided is a pharnaceuti cal
conposition, conprising a therapeutically effective anount of the

neur opepti de-2 receptor agonist according to fornmula I, Il or Ill, or a
salt thereof, apd a pharprgeutically acceptabl gzgasdsier.

2 20 % piperidine/DMF 1 min.

3 20 % piperidine/DMF 15 min.

4 DMF 2 x 30 sec.

5 iPrOH 2 x 30 sec.

6 DMF 3 x 30 sec.

7 Coupling 60 min - 18 hours.
8 DMF 2 x 30 sec.

9 iPrOH 1 x 30 sec.

10 DMF 1 x 30 sec.



Al so an object of the present invention is a neuropeptide-2 receptor

agoni st, or a salt thereof, according to formula I, Il or Ill, for use as

t her apeutwoabiw4saski ve substance. Al so an object of thepprapen/obsvs@nt i on
is the use of a neuropeptide-2 recepor agonist, or a salt thereof,
according to formula I, Il or II1" for the treatnent or prophylaxis of

nmet abol i ¢ di seases and di sorders. Al so an object of the present invention
is the use of a neuropeptide-2 receptor agonist, or a salt thereof,
according to fo la I, 11" for the pr ion of a nedicanment for
t he treatnent oipgrophylgb?gkbf met abol i c diéggggg&%nd di sorders. A further
enbodi nent of the present invention is a neuropeptide-2 receptor agonist,
or a salt thereof, according to forrmula I, Il or Ill, for the treatnent or
pr ophybhxits fafallveskibg and cdijgmgsesreancsaicd or dduses oA 0t-REmigghedl. nent of t he
prese invention s a nmethod for. the treatnent. oy pr | axi s of nmetabolic
B seaCeubREeRaiEE: hin @O ba R bRl TEE kR SRR ShRer Fece i ve
amunie@fmific a@éﬁt%@@&h@%@(ﬂa@@ﬁat&rmggﬁbﬁém.wr59@-5<9@l(gt97to erRQl readf&Pr di ng
to fornula I, [l or I11,. WO 2011/ 045232PCT/ EP2010/ 065060 24 The conpounds
of t h&inpriesseastobpatvesinor Bmoeang M@ raod fafeduplings esebardanyodmipdsayrstesiealtyi cal |y
accept ahl e,salts, Exanpl.es of .preferred salts are thos or.med w t

Phar nRRRtIET S yAReR SRR s Bk REiaf Tl bRy RS iR bR, o o,

Ci tri getivakliafhinP&ePsUappedBiatdatth€ihc PepzRiresin Hah befikiaghydiat hamastietioni c,

tol uenesul fonic, trifluoroacetic or panoic acid, as well as polyneric acids
such akovear dullyapsenbled paptidsxighiat weie deied Inageen forsevesalibowswi t h i nor gani ¢
aci ds, such as hydrohalic acids (e.g., hydrochloric acid), sulfuric acid,
or phosphoric acid and the like. Any procedure for obtaining a

phar mreeubsteahipyuais cthpbRrbkigg slups WaRWembvedaing kid peptdagitdvedfosahe kginused. | n
the practice of the nethod of the present invention, an effective anount of
any ofie! grmpife thsasplidearesipy wengitesatef wathy L09 mlorthanedithigdi Kl dimghylsfideot t he
pept i f L Syl [V [ : [ - er eof
o G2 b 2L A PR B R PR BB FAANY The
art, aiib lGaraltsmaglythopeptide-cesisiweat ircared ¥l 19 Bl tdisapoopyt sitnbend 9.6 mlexanpl e,
once a]fa : oncekﬁver three.d%§§ or _once a gébmghﬁ conpounds or
conpo&itUoBEHEATIG REFSTHE CA P%Wé‘éfn%f%tmi}%? SQymin. Jhe et veagiltesgyt off
SUbl'Q&P%k%ﬁnﬁ&@&&@bﬁ%@h&%dﬁﬁﬂﬁhdeﬂ&l&ﬁ&UﬁQHbﬁkhMamkQkﬁﬁ%ﬁﬂ WYind e

subcut aneously), rectally (e.g., by suppositories or washings),

t r ans déeniaydryvas eeepnteds Kihn residae twae pastzdivarh) tworor blyree mblaines ¢idtrQeind. , by
aerosol), and in the formor solid, liquid or gaseous dosages, i ncluding

t abl etescafigedis peheuenproduwie warrdrisil spdeitve@nntan be conducted in a single
unit dosage formw th continuous therapy or in a single dose therapy ad
libitum The therapeutic conposition can also be in the formof an oi

enul siPatifi@kiod bShe cRide PeptilcC G prr€iabdnpaMoicdon SpiaRl L.C-s3adybtembyhighs panoi c
acid, or in the formof a biodegkfdable sust ai ned-rel ease conposition for

subcuPgh¥saciquidthvemiegapat (MhdH) enstrewricamascrini § Cofuman REXHYI®f 3¢the
present p! i i S . L€ i . : j ifjcally
Fequi edlar Tan, Bt hhBEARHL RGNS @i Rk PR AT h SO RRE | 22012

i nventAicofl/HsOef IG5 CHig) §. @Gradeht ahetbnagaseondralhumarsedar 2 @Y.dpbyffeact(o6 -§0%eat ment .
Useful pharmaceutical carriers for the preparation of the conpositions

her eoB, oveaA0 penuses (byer Aj QliodFAgHogabeéer B RU§e TFALCHIMYA iatfloghigtecafdOt ake
the formof tablets, pills, capsules, suppositories, powders, enterically
coat edlomingbiYedetestign 8@t BEds #riml{280 nBhdhe E.aﬁ%onwmwlgg H8 DrotCE¥fi&nge resins
or pa j j T oI I i: \Ial I Se.: tions,
ol Lt 1 G B e B R B I R L ST S TS

aer osphse Aznd18keluhinké.6 xbAmob) at & flew ratanf D enlsminegradert KZ8Q g ovarifous oil s

i ncludi.n ose trole ni table or.synthetic origin, e.g.,
peanufmlb?qufﬁgrs%y%g nﬁe&/ QOnE%?% Oﬁ)[’ TF&@S}@Q ifr,aCtéPr’i’éJUtdﬁﬁé f9 t??e‘?fj}\%ﬂt er, ]
sal i ne, .aqueous .dextrose,. and glycols are preferred liquid carriers,
partiSWW§3$§e€%ﬁ% m@é%ﬂ%ﬂggﬁmjth the bl ood) for injectable solutions. For
exanple, formulations for intravenous adm ni stration conprise sterile
aqueous solutions of the active ingredient(s) which are prepared by

di ssolving solid active ingredient(s) in water to produce an agueous
solution, and rendering the solution sterile. Suitable pharnaceutical

exci pients include starch, cellulose, talc, glucose, |actose, talc,
gelatin, malt, rice, flour, chalk, silica, nagnesium stearate, sodium
stearate, glycerol nonostearate, sodiumchloride, dried skimmlk

gl ycerol, propyl ene glycol, water, ethanol, and the |like. The conpositions
may be subjected to conventional pharnmaceutical additives such as

o o, oy 4 a = o - . oy I r



The invention will now be further described in the Exanples which foll ow,
which are intended as an illustration only and do not |imt the scope of

t he i nvenwD@n11/045¥322011/ 045232PCT/ EP2010/ 065060 26 ExamnplegpkoloBsmpar ati on
of Preferred Internmedi ates EXAMPLE 23Preparati on of Fnoc-Li nker-BHA Resin
Benzhydryl am ne copol ystyrene-1% di vi nyl benzene cross-linked resin (10.0 g,
9.3 nmequiv, 100- 200 ASTM nesh, Advanced ChenTech) was swelled in 100 nL
CH2C12, filtered and washed successively with 100 nL each of CH2Cl2, 6%

A R L

di met hioosyb @nziyylof-ap pestosty ace judgediad 16k dpproxamdteln R - PIYtel AlLingl, praduch werel ) ,
Nhydr oxybenzotriazole (2.16g, 16.0 nmol), and N, N -dii sopropyl carbodiim de
(2. 042k subjegtey! thyes FropHbongaTdprend BwsSHRYteIIEY A ABr MB h oot =ospIaY PBEm

t enpe ) i bd & i . i 00 mL
each gﬁ&%ﬁ%&tﬂ b%st V\n@ t ggﬁ?ﬁc?sgg%é&;fég%%ﬁ)e%%%ﬁﬁﬁ8%!\%@1a?\éc/i!e%%gl 12 (three
ti mes)imitdA Kai ser Ni nhydrin anal ysis was negative. The resin was dried under
vacuumto yield 16.12 g of Fnoc-Linker-BHA resin. A portion of this resin
(3.5 ng) was subjected to Fnoc deprotection and quantitative UV anal ysis
whi chii pdirgRt §douihQRdr 18 pelsef iR@nfP Ik @rid EXANREmAc QN 0&BposiiRn, T he

synt hesi s of peptides by Rppl i ed Bi osystem 433A synt hesi zer using

Fl uor eomypbmangw/thosep eichibrafiectiermmuntcoighs seurgnepfide-2 acc0pt@bagomik agoadieg fvept i de

synt hesi s, by i ed Bi stem 433A synt hesi zer (Foster Cty, CA), the
ot R RBl SRR e B T E RIS BB, ol i or mon
resin sanpling, 41 nL reaction vessel. The Fnobc-am no acid resin was
suspended with 2.1 g NW, 2g of 0.45M HOBT/HBTU in DWMF and 2M DI EA, then

t r ans Pdsoraacpbiest efithe prssant inypntipagseneurqpeptithesd ireccHas addest.codpklt tgradficl e was
represented "B ILED, erein.each letter. represents a nodul e (as

der nes oo B ENE Ry A A PR L Rt SBEFREEIT s e modul 6 or
Frnoc deprotection using 20% Pi peri di ne/ NMP and rel ated washes and readi ngs
for 30 mn (either UV nonitoring or conductivity); A represents the nodul e
for VWhozpPDicgusAbe petnEpentongstosee ofe %fqmatﬂci/eo%reﬁﬁptarrﬁmalsa@r as¢lh

cartri Lth. 0.4 T t M X] Ae

papbl {reorthdlid b B O 1t M pn OB Th LB el ot on
vessehnd &ssrdpsesents the nodul e for transfer of the activated amno acid to
the reaction vessel for coupling; | represents the nodule for a 10 m nute
waiting period with vortexing on and off of the reaction vessel; and F
repre t i j . i I

bt o e D B S R R OB e s wer e
t ypi cé#ickrgofect@dohgdo ymatidi tlicohllofornbadpleparition droecdivamend for gicerehinmmesor For
exanpl e, . doubl e couplings were run by perform ng the procedure

" BADEPTORB%F"ﬁbf)Emﬁ?ﬁ(Q}C oM %%‘Faer%fvai | abl e such as ¢ for methyl ene

chl ori de washes and "C' for capping with acetic anhydride. |ndividual

nodul es were al so nodifiable by, for exanple, changing the timng of

var i odsfuftbercmibodsnensefcthe present anwsiteon is & neiropaptide-degceptor agangst, arkesalimount  of

sol vent or. reagents_transferred. . The cycles above were. typically used for
coupt Hisg b s aReS SR Efior IfionllS ST ol PG St et he
cycl esnyeicgdéepeat ed and strung together. For exanpl e, BADEI | ADEI FD was
used to couple the first am no acid, followed by

Another embodiment of the present invention is a method for the treatment or prophylaxis of

metabolic diseases and disorders, which method comprises administering an effective amount of a

neuropeptide-2 receptor agonist, or a salt thereof, according to formula I, 1T or II1,.



BADEI | ADEI FD to coupl e the second am no acid, followed by BADEI I ADEIFD to

couple the third am no acid, followed by BADEI I ADEI FD to couple the fourth

am no aciwog 2boldssased by Bl DDcc for final deprotection ardTmEeséiongocEXAMPLE

3 Preparation of 24

Hlle-Lys-Pro-d u-A a-Pro-3 y-d u-Asp- Al a- Ser-Pro-G u-3d u-Leu- AsnArg- Tyr-Ty

r- Al a- Ser-Leu- Arg-Hi s-Tyr-Leu- Asn-Leu-Val - Thr-Arg-d n- Arg- Tyr- NH2 ( PYY

3-36) V\D 2011/ 045232PCT/ EP2010/ 065060 28 The above peptide was

synt h i y l ynt hesi zer.

The s?ﬁ% @99%@@%8&?% ncaﬁ%tejg%bvﬁgﬁgloﬁg |ng s%ﬁmcéﬁ%ﬁw\gdul es

descr Iacb;feﬂtab]l@ silsarfxampls ofrﬂstefesrmsetlearesthmasfoﬁaﬂrdwﬂdplmnmqa@nn@augb adbptabll scal e

usi ng the Fnpc- Linker-BHA resin (450 ng, 0.25 mml) from Exanple 1. At the

end ofPTgeRiE aﬁﬂ%t%ﬁ%m fackicmaalsiy Gjtae, malignaseenbicepoeicabenzaist salitlifessel on a

shaker,, e I r 3.5 nL
7% TR D oS TR aBa, ErFAKE Al SRS el bRk

t enpe aaataume acﬁ[k»e catbprynicaol cadlnlosgland badty witisnagaedadids, 100 ashydrohadic Bdid®, and

washe 30 cold Ft20 to preci |tateth tide. The
pept aelhic ey S ha kst o Bty ie s tdcml B Bs e B | otes Trom
the i Bgﬂaﬂlh%lkgﬁhahﬁ&%&ldﬁﬁﬁ &‘cc%ﬁ’tﬁﬁlb 880kdoWndo 3 sRAEE arttivhfcaaBd y@shed 3 tinmes with
cold ET20 and dried in a desiccator under house vacuum The crude nateri al

was purifi ed by preparatlve HPLC on a Pursuit C18-Colum (250x50mm 10pm

D ettt S e Meltog O e oaPrn i iRf0n, B SBFH bl A WS o . and

det ecpe&m@@%g&@eﬁmﬁm doﬁlﬂﬁﬂah@ﬁ' 5f MR tieQlchBdds F A EvARILE o Recked by
anal ytical HPLC. Fractions containing pure product were conbi ned and

| yophiphdrmeeeutieallyiageaptabiisalighoracd oy adningtopsd vizamymfriphsusl q@é\w@ptabteES) +- LCVB

g{)(]a_ 1?%%%?&%{5%%’@%8%@‘? (?%Ié%égl 3054 (ﬁﬂ%ﬁ%ﬂ?ﬁ% fA Unnlst{a(glon cat?be for txample,

Ae- | | endeysddyganclregerytired: aetys beUndésSd’lwa'dkp Malcoﬂibdsunag or &ripdsiivay AmgRiw beNH2
Frnoc- Linker-BHA resin (45 0.25 mml) from Exanple 1 was subjected to
sol i dagnastered orelheis. eepl P%@t}’b suRlBgpalyt paRtRLY (S lfl‘ir%HJSF‘éiPIl Bwi ng t he

S R T DLl

(e.g., skin electroporation) or by inhalation (e.g., by acrosol), and in the form or solid, liquid or

gaseous dosages, including tablets and suspensions. The administration can be conducted in a
single unit dosage form with continuous therapy or in a single dose therapy ad libitum. The
therapeutic composition can also be in the form of an oil emulsion or dispersion in conjunction
with a lipophilic salt such as pamoic acid, or in the form of a biodegradable sustained-release

composition for subcutaneous or intramuscular administration.

Thus, the method of the present invention is practiced when relief of symptoms is specifically
required or perhaps imminent. Alternatively, the method of the present invention is effectively

practiced as continuous or prophylactic treatment.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be solids,
liquids or gases; thus, the compositions can take the form of tablets, pills, capsules, suppositories,
powders, enterically coated or other protected formulations (e.g. binding on ion-exchange resins

or packaging in lipid-protein vesicles), sustained release formulations, solutions, suspensions,



EXAMPLE 5 Preparation of Boe-Ile-Lys(TFA

salt)-Pga- Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-TrpVal - Thr (tBu) - Arg(Pb0-G
I n(Trt) - NVWb-24r1giakdse) - Tyr (t Bu) - Rl nk Ami de Resi n. Benzhydpyirareee/065060

copol ystyrene- 1% di vi nyl benzene cross-linked resin (50.0 g, 55.0 nequiv,
100- 200 ASTM nesh, Advanced Chenifech cat #SB5003) was swelled in 400 nL
CH2C12, filtered and washed successively with 100 nL each of CH2Cl2, 6%

Dl PEA/ CH2C12 (two tines), CH2Cl2 (two tines). The resin was treated with p-
[(R -.adl- - - ] -2 . o :

1o v BaREy Hid B B0 SRRSOV AT: Grious s ipeldinghorg of oy
Nhydr pxtydlend,cininea.zekealfl® o35matheti6 Srigin @] peanaindl, NyyNearddil, aoqei«pyl] @sdodi i m de
(55.0 gL, 300 mml) in_ 400 nL DVMF for 24 hours at roomtenperature. The
resi nOtedithq liker Batesndlinha stisqus dotinss phb elycats #15 PIdeTsi I RdTs. cH2C12 (two
times),, i W0ttt B -@,%qie iggﬁﬁﬂ : i ser

Ni nhyh?ﬁtlhélg&g% ys??o\t/\céngé’\ﬁg%gti vgd) ,@an$ nosgﬁ%g#%v%% Qgﬁgﬂé’wafs I naél,o f fo

Froc- Tiyrag8uwiny adhn{stdtiotcogpris@@emtoradiycod solwon? 01 the @4H2 3R ET¢HERP 0hR@h@G5060 30

h i azol .29.., 90.0. nol, |
Py o B0l 52 A9 AT Gh b b SSRLERYASRGRSS 1 o,
hour s rafjefiROM: LQTRGT AHE Kuitdh1E phLReLuahl WasSpiR! in@l%@étﬁﬁcﬁ,gceﬁﬁlgse, tdus, 25.0

nm. DI EA was added and the reac{)l on was al lowed to proceed for an additional
1 1/ 2glukese, Botopd. itelg gelatin.gndll, Ficx dlouc shylk.eilisa, mippesinswaate sgdiansearaw t h 25%

Ac20, 5% DIEA in DMF far % hr.. erfornmed to, obtajn negative ni nhydrin
(compeBruslBaefRame <o iEits 5 B RO EP R PR B SRREMF B M 1 - O
(43. Ochandi%ar thaRle) ThHONBMAFRAVREMEPHE id7Zelcd t6 SordoRtidhal fHrRacetia) and

N, N -dii sopropyl carbodiimde (110.0 nm., 630 nmol) in 400 nL DMF was added,
and akddtxey sud as@aeserveidres Matiinesageniheratng ermenylsfing agentwaaltsdonpl et ed.

Af ter hi ng_and Froc resoval . .. Fhoe- G n6Trt)-O0H (55. 0 .9, , Q0 mmmol ),
hyar SRS BC pieTafe, SIS Ry ERE ShiWie bekdubicr edteths sndlhell Dogi 1 i de

( 55. O forhnulaBoR arerdekoribed indiningtoMVPhatmscoaccte Sciands bh €. meatdriiorsusrs al | owed to
go for 24 h., The reaction was conpleted as determ ned by the chloranil

t est . CTHBOSIESP b ilydis anyEy B dcopn af plEgtishemaumt of e eqtgreromiparnd toagrber Wiby

di fferen T ini ' A6 : carried

For e QUL i8S sl REubRPUR Pt § e RT3 b JuBifiBlgn Wk

N hydrexdenzot ri azole (9.95 g, 73 5 mmol) and N, N - diisopropyl carbodiim de
(55.0 nm., 330 mml) in 400 nL DMF was added, and the reaction was all owed
to go for 24 hours at roomtenperature at which tine it was conpleted as
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Froc- Thr (But )-OH (27.40 g , 73 5 mmol ), Nhydroxbenzotriazole. (9.95 g, 73 5
mol ) ezamabldytiéd mahines ofrdopyistcaiob.ote hgd abd thSBodylweiB00f thashbjedtrand@Be . DMF wer e
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N- hydr oxybenzotriazole (9.95 g, 73 nmol ) and N, N -di i sopropyl carbodii m de
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(55.0 nL, 300 nmmol) in 400 nL DVF was added. The reaction was conplete

af t er 080k aigr to abatt 100 mgs pFriferabla fammbout ¢ brgvalabowddAsn(Trt) - OH (41. 4
g"73.5 mmol ), N-hydroxbenzotriazole ( 9.95 g, 73.5 WO

2011/ 045232PCT/ EP2010/ 065060 31 mol) and N, N -dii sopropyl carbodiimde (55
mL, 308 Hvehtjoniwill 466 balfurir dvrsbaid elct Bachpids Wanedoll®y vateet ar aftenti8d Bour s at
roomtenperature at which tinme, it was conpleted. After washing and Fnoc

r enov &P iluptsgsion oaly-angddo agt limig theagons efilg MVeniory dr oxbenzot ri azol e (9. 95 g,
73.5 mmol) and N, N -diisopropyl carbodiimde (55.0 m., 300 nmol) in 600 nmL
DMF was added and allowed to react 6 hours. After washing and renoval of
the Fnoc, FrnocTyr(But)-OH (41.4 0 g, 73.5 mml ), N hydroxbenzotriazol e
(9.95 g, 73 5 mol) and N, N - diisopropyl carbodiimde (55.0 nL, 300 mmol)
in 500 nL DMF was added. The reaction was conplete after 18 hours. After
washi ng and Fnoc renoval, Frnoc-Hi s(Trt)-OH (55.5 g, 73 5 nmol),

Nhydr oxbenzotriazole (9.95 g, 73.5 nmmol) and N, N -dii sopropyl carbodii m de
(55.0 nL, 300 nmmol) in 400 nL DVF was added. The reaction was conplete
after 20 hours. After washing and drying 40.0 g of peptide resin was
renoved for and saved for anal og synthesis. The resin was then washed wth
CH2C12, DWMF and Fnoc renoved and washed again with DMF before
FrnocArg(Pbf)-OH (58.4 g, 73.5 mmol ), N hydroxbenzotriazole (9.95 g, 73 5
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WO 2011/ 045232PCT/ EP2010/ 065060 32 EXAMPLE 6 Preparation of

Froe- 1| e-Lys(Al |l oc)-Pga-Arg(Pbf)-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-TrpVal - Thr(
t Bu) - Ar g(WbQeGlmaBrt ) - NMe- Arg(Mr) - Tyr (tBu) - R nk Ami de ReIIEP2010/065060

Froc-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-26rp-Val - Thr (t Bu) - Arg(PbO-G n(Trt) - NMe- A
rg(Mr)- Tyr(tBu)-Rink Am de resin 40.0 grans from Exanple 5 was washed and
swelled with CH2C12 (three tines), and DMF (two tines) and Fnoc renoved.
After washing with DVF (four tirres) Froc-Arg (Pdf) (9.86 g, 14.0 nmol)

N- hydr oxbenzotri azol e (5.95 g, }QX SI@ l) and N, N - diisopropylcarbodiim de
(45.0 nL, 250 mmol) in 300 nL ded. The reaction was conplete
after 20 hours. After washing and renoval of Fnobc, Fnoc-Pga-OH (4.2 g, 20 5
mol , ) N-hydroxbenzotr ilamgﬁrﬁﬁoﬂoﬁl?re?&r&l Im&ﬁﬁed@d”téis

N, N -di i sopropyl carbodiim (45 m., 250 mmol) in 250 nL DMF was added.
After 18 hours the reaction was After washing and renoval of the
Frmoc, Fnoc-Lys(Alloc)-OH (6.3g, 14.0 mmI]) N- hydr oxbenzotri azole (5.95 g,
44.0 Ma)raamﬂoﬂ\]?mbe-ﬂml&omm@ﬂesmr bodi i m de (45. 0 m., 250 mmol ) was added
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repar ati on of
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r g( M apd washed tidggssReRkyvidniodenl ea&jhr@fémizclz grvansmés). aso progrnpl (ewe timas, washed and
swelled with CH2C12 (three times), and DMF (two tines) and Fnoc rermved
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nmol ) 2011/ 045232PCT/ EP2010/ 065060 33 N- hydr oxbenzotriazole (2.7 g,
20.5 MAYE- and N, N -dii sopropyl carbodiimde (45.0 nL, 250 mmol) in 250 ni
DMF was added. After 18 hours the reaction was conplete. After washing and
removal of the Fnoc, Fnoc-Lys(Alloc)-OH (6.3g, 14.0 mol),

N- hydr oxbenzotri azole (5.95 g, 4ZEXAMBRDE)2 and N, N - di i sopropyl carbodii m de

(45.0 d th action ried out for 5 hours
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vvashl mgmrgﬁq&d gfgx%,{,gng (Fmodfled ) N- hydr oxbenzotriazole (2.7 g, 20.5
i i Sopropyl carbodiim (45.0 nmL, 250 mol) in 250 nL DWVF
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Preparati on of Preferred Enbodi nents of the Invention EXAVPLE 7
pr ep apﬁg #oM BOBT/HBTU in DMF and 2M DIEA, then transferred to the reaction vessel. The basic
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O\/VOV@AI)GME)(as defined by Applied Biosystems). For example:

B represents the module for Fmoc deprotection using 20% Piperidine/NMP and related washes

and readings for 30 min (either UV monitoring or conductivity); A represents the module for
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activation of amino acid in cartridges with 0.45 M HBTU/HOBt and 2.0 M DIEA and mixing
with N, bubbling; D represents the module for NMP washing of resin in the reaction vessel; E
represents the module for transfer of the activated amino acid to the reaction vessel for coupling; 1
represents the module for a 10 minute waiting period with vortexing on and off of the reaction
vessel; and F represents the module for cleaning the cartridge, coupling for approximately 10
minutes and draining the reaction vessel. Couplings were typically extended by addition of module
“I”” once or multiple times. For example, double couplings were run by performing the procedure
“BADEIIADEIFD.” Other modules were available such as ¢ for methylene chloride washes and
“C” for capping with acetic anhydride. Individual modules were also modifiable by, for example,
changing the timing of various functions, such as transfer time, in order to alter the amount of
solvent or reagents transferred. The cycles above were typically used for coupling one amino acid.
For synthesizing tetra peptides, however, the cycles were repeated and strung together. For
example, BADEIIADEIFD was used to couple the first amino acid, followed by
BADEITADEIFD to couple the second amino acid, followed by BADEITADEIFD to couple the
third amino acid, followed by BADEITADEIFD to couple the fourth amino acid, followed by

BIDDcc for final deprotection and washing.

EXAMPLE 3
Preparation of H-Ile-Lys-Pro-Glu-Ala-Pro-Gly-Glu-Asp-Ala-Ser-Pro-Glu-Glu-Leu-Asn-
Arg-Tyr-Tyr-Ala-Ser-Leu-Arg-His-Tyr-Leu-Asn-Leu-Val-Thr-Arg-GIn-Arg-Tyr-NH,
(PYY 336)
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0@523¢ Trt ) - NMe- Arg(M r) - Tyr (t Bu) - R nk Am decRaprono/0d5060 g (0. 22
mol ), obtained from Exanple 6, was 28ashed with DVF, deprotected and washed
and coupled in DMVF wth [2-(2- {2- [2-(2-nethoxy-ethoxy)-ethoxy]-ethoxyl

- et hoxy) - et hoxy] -acetic acid m dPEG n=6 (Quanta Bi odesi gn, 86 ng, 0.275
mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol ), and

di i sopropyl carbodiimde (1.50 m, 2.0 nmmol) were stirred for Af ter
washing with DMF 4 tinmes the alloc protecting group S reaned th 50.0
ny PdC%g(trlPhenyIPhosphlne)Z 50 uL® MD 2011/ 045 CT/ ERP2010/ 060 34

Mor phol: ne,O uL Acleti ¢ aC|d |Q 1 er 2n atnp here of Ar, and
t hen 500 i;Lﬁg thﬁid unt il t he yeIIow
sol ut Ngj scone jr iddi s bro a th was 4 hr and

ON
washed 2 tines DNF The above pr ce re wa§ repeatéﬁ Se0oRdM i (this
time yiel ng a d@ obrown to algost black color) for 1/4 tofl/2\hr. The
product wa%h mes with°DNE, 2 tines @ﬁfEIEA/ and 4 ti\mes DVF.
anc6an1nohex oi C aN 1d (355.0 ng, 1 8 I) hydr oxybé} riazple (150
ng, 1.110 mol and |sopropyl de (éE? ul,,5.0 n 15 nL
DMVF was coupled 1 hro Corenovap an shibhgiw th and

CH2C12 for e pep fde neSin. The reaction
for 18 hr en mas ed mnth EWF > timed and EM2C12 3 tinmes, e cl eavage
with TFAY17 nL anty #00 uL i PrSiH and 800 uL propanet hi ol for 6 hr,
preC|p|tated in 100.0 nL Et20, centrifuged, washed and dried in vacuo. The
crude peptide was purified by follow ng the procedure in Exanple 3 to yield
70 ngTbeM&%&pepumhhkewamapphomﬁgE@mdeMmeESMWKLQMEeWBempaﬁﬁuBaAed 2858. 67
C139H219N35030, found 2858. 65. EXAMPLE 8 Preparation o

CH3- ( &XezeY Fhe syndhasirer e nrogapisd ) dorble Gaurng Ry DS degleﬁidgscwfd iPeuAsn-T
rp-Vva I‘E'xa_tﬁﬁl'e Ar %gsﬁltﬁéywas R0 dBhr 035 FnddTiede %ﬁg&h%ﬂﬁ)c)ﬂmﬁer-BHA

resin (450 mg, 0.25 mmol) from Example 1. At the end of the synthesis, the resin was transferred

CH2C12, N- hyjdr oxy e 45 @g}ﬁ : ) 3.0
nmol ) and Ra EE( 2 7 )5 eacted in 15 nL

to a reaction vessel on a shaker for cleavage. The peptide was cleaved from the resin using 13.5
mL 97% TFA/ 3%H20 and 1.5mL triisopropylsilane for 180 minutes at room temperature. The
deprotection solution was added to 100 mL cold ET»O, and washed with 1 mL TFA and 30 mL
cold Et,0 to precipitate the peptide. The peptide was centrifuged 2x50 mL polypropylene tubes.
The precipitates from the individual tubes were combined in a single tube and washed 3 times with

cold ET,O and dried in a desiccator under house vacuum.

The crude material was purified by preparative HPLC on a Pursuit C18-Column (250x50mm,
10um particle size) and eluted with a linear gradient of 2-99%B (buffer A: 0.1%TFA/H,O; buffer
B: 0.1% TFA/CH;CN) in 90 min., flow rate 60 mL/min, and detection 220/280 nm. The fractions
were collected and were checked by analytical HPLC. Fractions containing pure product were
combined and lyophilized to yield 151 mg (18%) of a white amorphous powder. (ES)+-LCMS
m/e calculated for C,59H270Ns30s4 4049.55 found 4050.20.
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0@523¢ Trt ) - NMe- Arg(M r) - Tyr (t Bu) - R nk Am decRaprono/0d5060 g (0. 22
mol ), obtained from Exanple 6, was 2ashed with DVF, deprotected, washed
and coupled in DMV wth m dPEG n=8 (Quanta Bi odesign, 114 ng, 0.275 mol);
N- hydr oxybenzotriazole (40 ng, 0.30 nmol), and diisopropyl- WO

2011/ 045232PCT/ EP2010/ 065060 35 carbodiimde (1.50 m, 2.0 mol) for 18 hr.
After washing with DMF 4 times, ¥Q§M§%i£%4protecting group was renoved with
50.0 ng PdC12(tri Phenyl Phosphi ne)?2, Mor phol i ne, 100 uL Acetic acid in
15 ni Pdfaraieieof AaTlailiyRanjveA fz-His-Fyr-Landshitap-BAOr hitA B &nivMasagdded.
Bubbling with Ar continued until the yellow solution becone reddi sh brown.
The r ddE0H¥n was then nixed for 1/4 hr and washed 3 tinmes DMF. The above
procedure was repeated a second tinme (this tyinme yielding a dark brown to

al nost blkgck color) for 1/4 to 1/2 hr. The oduct was mashed 2 times with
DVF, 2 tihfres &WbDIEA/DNF and 4Nf T),mes |DMF. Fymc- 6an1noh§ norc id (355.0

ng; 10 ,Bhydroxybe azpl @~( 150

di i sopxOp I-caiﬁrdrr de , 5 A0 bl A S coupled for
18 hr Tgifter & 'hln vmt Dvr aﬁ \ﬁE;

Nhydr oxybenzotyri a /( 5 , 3. DNEA 5 30 up, .0 ®nol ) and
Pal m toyl chlofide (2.8 n, 2 75

T% re reacted iln 15 CH2C12 for 5
mn and added to the peptrde resin. e reaction was Jtirredifor 18 hr and
washed with DMF 2 tinmes and®R2Cl2 3 tines before cle age,y#@h TFA 17 nL
and 400 uL i PrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0
mL Et 20, centrifuged washed and dried in vacuo The crude peptide was

pur|f|ed follomnng the procedure i.n Exanple 3 to yield 143 nmg ( 249% of
whi t e FERET ES8wefdn (450 gy 2P @mhﬁen@araemledtw Sematprizgfr@@@é@sezgeo 74,
Found
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found 2257.19.

EXAMPLE §
Preparation of Boc-Ile-Lys(TFA salt)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-
Val-Thr(tBu)-Arg(Pbf)-GIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin.

Benzhydrylamine copolystyrene-1% divinylbenzene cross-linked resin (50.0 g, 55.0 mequiv, 100-
200 ASTM mesh, Advanced ChemTech cat #SB5003) was swelled in 400 mL CH2CI2, filtered
and washed successively with 100 mL each of CH,CL, 6% DIPEA/CH,CL, (two times), CH,Cl,
(two times). The resin was treated with p- [(R, S)-a-[1-(9H-fluoren-9-yl)-methoxyformamido]-2,
4-dimethoxybenzyl]-phenoxyacetic acid (Fmoc-Linker) (37.1 g, 69.0 mmol), N-
hydroxybenzotriazole (9.356g, 69.0 mmol), and N,N’-diisopropylcarbodiimide (55.0 mL, 300

mmol) in 400 mL DMF for 24 hours at room temperature.

The resin was filtered and washed successively with 400 mL each of CH,Cl, (two times),
isopropanol (two times), DMF, and CH,Cl, (three times). A Kaiser Ninhydrin analysis was
negative. After Fmoc removal and washing, Fmoc-Tyr(But)-OH (41.40 g., 90 mmol, N-
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0@523¢ Trt ) - NMe- Arg(M r) - Tyr (t Bu) - R nk Am decRaprono/0d5060 g (0. 22
mol ), obtained from Exanple 6, was ashed with DVF, deprotected, washed
and coupled in DMF with mdPEG1=12 NHS ester (Quanta Bi odesign, 189 ng,
0.275 mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol), and WO

2011/ 045232PCT/ EP2010/ 065060 36 dii sopropyl -carbodiimde (320 uL, 2.0 mmuol)

for 1 ) NG oM f17R: - in was

r oy S PR B e b B S i Rl B s B bk 07,
Acet i in 400 rdL IDME SvasrhddolVandi aittevedan raictios pih@owrs af rodm tempekatue NTie0@adtion Bu3SnH
was added. Bubbling with Ar continued until the yellow sglution becone

reddi 1S BRI leieeandethigs 2P MaLIEASKsddetrnddhe rrofignwagsbowed vaoget i mes
DIVF. V2 hQ C I nSwitd 78, Wegh di ng a
dar k g(;r}(;ea\llxlﬁgg%gg rlm/ggﬁd ﬁ%@ﬁ@gﬁ%@?ﬁoﬁo@@% t%&%f&zré E@rét >(1{1|£ eS“p’)IIFHo u/(:%&C\iQ\/g’s washed
2 ti Mm% WEAIDMHAF f3r Y4 hmesasssd Okl tOMbtaamal nepativamashyohk (coambae Gantionphexanoi ¢

G Sofipy RO a5l diotoao [ A SAa OO AT HE P 3 T ks coupl ed for
18 hr hyd%Bkﬁfenfdm&oref(%gggB@hgnf%%;ﬁgggqm%{d?so@%@éﬁ%o%@é@L 10.0 mL, 630

Nhydr oxybenzotri azole ( (500 uL, 3.0 mmol) and
Pal mi toyd]) ioH06 mIdeME2 w@s added 2andRllowed o naeet dorr Hamtuesd wherebbtheireaCHOICH2s f or 5

m n and added ,to the.peptide resin. The re [ stirred for. 18 hr and
s hod B EH Rt ARy Fitengiadt s b RS AL Rl A 17
and 4@9dr6kbdn£’dt§hﬂdle@(ﬂd.28é),()9(lﬂ-mﬁf03%ﬂfN,Nf-_@ﬁsobﬂfpy@aﬂ%diirﬁﬂ@(?%m WAt sgh i n 100.0
mL Et 20, centrifuged, washed and dried in vacuo. The crude peptide was
pur i f inweplbip 408 MoaMfgW%Sr?éidféﬁ vkl reaction Wealtped ® gaofoy 2éhdTBarepgjion vosy  of
whi te anmorphou owder.. (ES) +- LHVQ m e cal cul ated C152H245N35036 3136. 84,
B g STBE RIS Ao BRI by ¢ g)rl%rﬁglrae ion of C H3-(OCH2C112) 15- 0- (CH2) 2- C
0-11e-Lys(Pal mtoyl-6Ahx)-Pqga-Arg-Hi s-Tyr-Leu-AsnTrp-Val - Thr- Arg- G n- ( NMe) -
Ar g- T\%r -NH2 1:3 TFA ,e0 .

he resin was washed and dried and 25.0 g (18.4%) was saved for different analogs. The

remaining 110.0 g resin (44.6 mmol) was carried forward and 1.55 eqv. Fmoc-Arg(Pbf)-OH
(45.0 g, 73.5 mmol), N-hydroxbenzotriazole (9.95 g, 73.5 mmol) and N,N’-
diisopropylcarbodiimide (55.0 mL, 330 mmol) in 400 mL. DMF was added, and the reaction was
allowed to go for 24 hours at room temperature at which time it was completed as judged by the
ninhydrin test. After washing and Fmoc removal, Fmoc-Thr(But)-OH (27.40 g ,73.5 mmol), N-
hydroxbenzotriazole. (9.95 g, 73.5 mmol) and N,N’-diisopropylcarbodiimide (55 mL, 300 mmol)
in 400 mL DMF were added, and the reaction was allowed to go for 24 hours at room
temperature at which time it was completed as determined by the ninhydrin test. After washing
and Fmoc removal Fmoc-Val-OH (23.6 g. 73.5 mmol), N-hydroxybenzotriazole (9.95 g, 73.5
mmol) and N,N’-diisopropylcarbodiimide (55.0 mL, 300 mmol) in 400 DMF was added and

allowed to react for 6 hours at room temperature at which time, it was completed.

After washing and removal of the Fmoc, Fmoc-Trp-OH (29.5 0 g., 73.5 mmol), N-
hydroxbenzotriazole (9.95 g, 73.5 mmol) and N,N’-diisopropylcarbodiimide (55.0 mL, 300
mmol) in 400 mL DMF was added. The reaction was complete after 6 hours. After washing and
Fmoc removal, Fmoc-Asn(Trt)-OH (41.4 g, ,73.5 mmol), N-hydroxbenzotriazole ( 9.95 g, 73.5
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c)-P qa-Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr (tBu) - Arg(Pbf) -

A n(Trt) -wWdkeAwogédskr ) - Tyr (t Bu) - Ri nk Amide Resin, 1.0 g @OTZ220M0063060

obt ai ned from Exanple 6, was washed 3m t h DMF, deprotected and washed and
coupled in DAV with m dPEGh=16 NHS ester (Quanta Bi odesign, 238 ng, 0.275
nmol ); N hydroxybenzotriazole (40 ng, 0.30 mml), and WO

2011/ 045232PCT/ EP2010/ 065060 37 dii sopropyl-carbodiimde (320 ill, 2.0

nmol ) % B'Vfﬂél; I ng gr oup
was r(Iaﬁlrrlg({/)e%’%I@E\I h dé%tpg(;pr%& E&&l%gl(dwﬁ ehyq gﬁ?%@@%ﬁ%ﬁgﬁg&& i ne, 100
uL Acelioveedaoirehct for 18 hoiurs Do cun@detpeiaturabtivolsigingme, iokasAfompddiel.t hen 500 uL
Bu3SnH was added. Bubbling with Ar continued until the yellow solution
beconme reddi sh brown. The reaction was then m xed for 1/4 hr and washed 3
tinmes TEAGRC p ( | s tinme
yi el df&#ge}g’a%anblr}%lvoﬁq%ggﬁmstqﬁ (§:%)I& rs???%(ﬂ) Zﬁ?lg&%}(%éngﬁrﬁ%ﬂée pr oduct
was weshed, 3.3 mmed) awdﬂ\hNDMsopﬂ)plylcanﬂasdlﬁ%ldD(EN DVF3 Ghdmd]) tin 68MDNAVIF

Fnoc- 6am aci d 1 0 mo benzotri azol e (150
USSR T A A B R PR E’FFHBU o s
DIV V\@%r(BQHQbﬁ‘M ]y g1§33 b'imncﬁf ﬁ\ﬁhyf@%ni&ﬁ&%ﬁ' (9@@%j We g %Iﬂ&i) Md K OVE and
CH2C12; 'Nhydr oxybenzotri azol € (42 Dl EA (500 uL, 3.0 mmol)

and PdhsuptcwlcanbhdmmddéS(@ g, 300 nzndlslnrﬁ%In)L DMFewaS%jdt:@dT hareadiomwaSH2C12 f or
5 mn an t\,e?t? f{)ﬁﬁythe peptide resin. The reaction was stirred for 18 hr
and WASHRECHFHIONB™ times and CH2C12 3 times before cl eavage with TFA 17
m. and 400 uL i PrSiH and 800 uL propanethiol for 6 hr, precipitated in

100.0 nL Et20, centrifuged, washed and dried in vacuo. The crude peptide
was piéfier Weﬁnngyanﬂ&lrw\mmgvad Hangsridisddtir@H i(55. Egarip? @HB)DLN yield 67 my (10%
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H3- ( Oginz(Dlih 208 3.1 0P MEHZY2xdded. The reaction was complete after 20 hours. After washing and
0 IIe Lys( Pal mtoyl 6Ahx) Pga- Ar H| S-Tyr-Leu- AsnTr p-Val - Thr - Arg- d n- (N\e) -
- TEFyng40. (j_gg H@A} EFRSINCWS| Temp pgrdgiayad fpr analog synthesis. The resin was then
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obt ai regdPbf)abi lzmmg 63 .6, mmals, N\,agdleﬂomdthaﬂmfw %egpﬂ@ﬁemheld and/\HS‘leed and
coupled in DMV w th mdPEG1=24 acid (%1
2011/ dusepropstesbadimide (ped g 398 mmol ) . The react1on was complete after 18 hours

After washing and removal of Fmoc, Fmoc-Pqa-OH (21.4 g, 73.5 mmol,) N-hydroxbenzotriazole
(5.7 g, 42.05 mmol) and N,N’-diisopropylcarbodiimide (55.0 mL, 300 mmol) in 500 mL DMF
was added. The reaction was complete after 16 hours. After washing and Fmoc removal, Fmoc-
Lys(Alloc)-OH (18.5 g., 73.5 mmol) and N-hydroxbenzotriazole (9.95 g, 73.5 mmol) and N,N’-
diisopropylcarbodiimide (55.0 mL, 300 mmol) in 500 mL DMF was added. The reaction was
complete after 20 hours as determined by chloronil test. After washing and removal of Fmoc,
Fmoc-Ile-OH (26.1 g, 73.5 mmol) N-hydroxbenzotriazole (9.95 g, 73.5 mmol) and N,N’-
diisopropylcarbodiimide (55.0 mL, 300 mmol) in 500 mL DMF. The reaction was complete after
20 hours. The resin was filtered and washed successively with 600 mL each of CH,Cl, (two
times), isopropanol (two times), DMF, and CH,Cl, (three times). After drying under vacuum
210.0 g of peptide resin with a loading of 0.21 mm/g was obtained.



Bi odesi gn, 308 ng, 0.275 mml); N hydroxybenzotriazole (40 ng, 0.30 mmmol),
and diisopropyl carbodiimde (320 pl, 2.0 nmol) for 18 hr. After washing
wi t h DMF wotzonmas23ehe al | oc protecting group was renove®@CHEPR015065D60Tg
PdC12(tri Phenyl Phosphi ne) 2, 50 uL Msephline, 100 uL Acetic acid in 15 nL
DMF under an atnosphere of Ar, and then 500 uL Bu3SnH was added. Bubbling
with Ar continued until the yellow solution becone reddi sh brown. The
reaction was then mxed for 1/4 hr and washed 3 tinmes with DWMF. The above
procedure was repeated a second ﬁZ"}sﬁ“ LlFlh time yielding a dark brown to
al nost bl ack color) for 1/4 to 1 e product was washed 2 tinmes with

DVF, rrépamﬁmﬁ&ﬁ DhEélI[a\Eymno@} ann;eg(M-HlE(rmc)-ﬁﬁmBigh&manm(Trtaarrﬁ (355.0
ny; roxybenzotri azol e Srﬁ'b’l 110 nmol ), and

SR TR él(FBtWMP-Ars(MtF ri(BR IR Smife R was coupl ed f or
18 hr t
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Pal m ffg;(tBu)ermk Adede(12s18 4610, grﬁns?ﬁomﬁmhmplménwsmhddammsweﬂfﬂwnthmimw for 5
mn a adde tid . The reaction was .stirred for 18 hr,
ool AR ER S DY BE B it S e st vede B Gree e aE it AiveBa, 17
and 4@91091Argli’pc§?t¢@mg 18QPmbHe1) P RADRIR, Qiado®d (5B5HY. 44 DGR PhAENSE- I N 100. 0

mL Et 20, centrifuged, washed and dried in vacuo. The crude peptl de was
puri f de@pmpykeﬂbbdmdg (4@ ngr, 366 dumad) inrP0FxndnPMF Bag asldyd. dihd re@tiomwass%)  of
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- Val - ThrAr rg- Tyr- 1:3 TFAO Yy 0 4:1NN)1:NNO . N A 01 0 0 O
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By - AR B B PR b ke R Ry o AR RGN RS (0. 22
ol ) 44 obtradInesl NNordiEx @O erbodiikas (washm_d 260t imBlyFwas dequdaine @ﬁeaaactMs hed

and coupled in DMF wth [2-(2- {242- (2-nethoxy-ethoxy)-ethoxy]-ethoxyl
- et hoX¥py catipd eyt fong Beyrs tagqngplgtipnapirdgedhy ¢ raliomt dlapyhiesi dfcr BBoGqy, 0.275

mol e n 0

dii SO|)5r o%rcar‘gggg'gg %%BEE 7@6%5#@ ﬁ%@w%éf% f\;&&(ge’}bg%%%ﬁgezale ggégl Tred for 18
hr.  Ahinedl) sl Nt gliivdprpyldeFbodiihida®4s.0 hel &S0 eengly ot S0t PMIF eapadiad. r enmoved
with 50.0 PdC12(tri Phenyl Phosphi ne) 2, 50 uL Morpholine, 100 uL Acetic
aci d Me&tnﬁi urbiie TeaetieR Wah CAurRieis p R RePEde 8pn Wik vaphied suessesivgly iR EnH was
added o U Bkt B0 WAHATHZANS Lifedit MdH I EnsalAiPeHsol dig Ainhacgyme. readi sh
br own réaction was then mxed for 1/4 hr and was 3 tinmes with DW.
The abte@ prdbdriedumderwasuune pealitad 44 6eaonof froteeted peptsle résmewyh elailmg o dar k
br own t ‘&SWN bl ack color) for 1/4 to 1/2 hr. The product was washed 2
ti mes Ot 2 tinmes 5% D EA/DW and 4 tinmes DMF. Fnoc5A0PS (118.0 nm;
0.275 mml ), N-hydroxybenzotriazole (150 ng, 1.110 mmol ), and

di i sopropyl -carbodiimde (875 ul, 5.0 nmol) in DMF 15.0 nL was coupl ed for
18 hr. After Fnoc renoval and wdSYAMELE 6 A DVF and CH2C12,

N SR EF O WAl R0 BRIy Bl Sl B 20

m n aﬂr@ﬂﬂ)’—%ﬁ}(@b‘lﬁ@hﬂ?%ﬂl‘dﬁe#ﬁ% Mtrﬂwm@mhmnﬁa@mmrred for 18 hr and

washed wth ti mes and CH ti mes before cleavage with TFA 17 nL

and 4&ooaiHis(rtsi T (- 1goeAw(Tiok bipaWelt HirgBur-4rz(BbHrGIn(d; ¢-ag@8-n 100. 0

m. Et i f . r e e was
puri BB PR A0 S B A Ao d MBS RSB 05 o
whi t e (f@arsrtipkeo) ancDDMiEQ’two ¢S} yrand CMip crit@o Gl Aﬂktaxkrwﬂm@%ﬂl@mmﬁﬁﬁﬁﬂqe@gﬂl 69,
found 2931.70. EXAMPLE 13
Fmoc-Cit (4.4 g, 14.0 mmol) N-hydroxbenzotriazole (5.95 g, 44.0 mmol) and N,N’-
diisopropylcarbodiimide (45.0 mL, 250 mmol) in 300 mL DMF was added. The reaction was

complete after 20 hours. After washing and removal of Fmoc, Fmoc-Pqa-OH (4.2 g, 20.5 mmol)



Preparation of
CH3- (OCH2CHO11-0- (CH2) 2-CO- I | e-Lys(Pal m t oyl - 5A0PS) - Pga- Ar g- Hi s- Tyr Leu- Asn-
Tr p- Val - Wo-28r1g4&330- (NMVe) - Arg-Tyr-NH2 1: 3 TFA WD PCT/EP2010/065060
2011/ 045232PCT/ EP2010/ 065060 40 O - 35y ONTA O N 1ir N...0 \i
0"\ e, "0\, ./9%ONA. roileN./No"'N./"0"\ XN - N') HO ceNporO N))Or \ AN
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N-hydroxbenzotriazole (2.7 g, 20.5 mmol) and N,N’-diisopropylcarbodiimide (45.0 mL, 250
mmol) in 250 mL DMF was added. After 18 hours the reaction was complete. After washing and
removal of the Fmoc, Fmoc-Lys(Alloc)-OH (6.3g, 14.0 mmol), N-hydroxbenzotriazole (5.95 g,
44.0 mmol) and N,N’-diisopropylcarbodiimide (45.0 mL, 250 mmol) was added and the reaction
was carried out for 5 hours to completion as judged by a yellow chlorinal test. After Fmoc
removal and washing, Fmoc-Ile-OH (5.0 g, 14.0 mmol), N-hydroxbenzotriazole (2.7 g, 20.5
mmol) and N,N’-diisopropylcarbodiimide (45.0 mL, 250 mmol) in 250 mL. DMF was added.
After 18 hours the reaction was complete. The peptide resin was washed successively with 4
times DMF, 3 times with CH,Cl,, 3 times with MeOH, 3 times with CH,Cl, and 4 times with

MeOH and dried under vacuum to obtain 41.6 grams of protected peptide resin with a loading of

0.22 mm/g.
II. Preparation of Preferred Embodiments of the Invention

EXAMPLE 7
Preparation of CH;-(OCH,CH,)s-O-CH,-CO-lle-Lys(Palmitoyl-6Ahx)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH, 1:3 TFA

AACAAS JLii ¢ T, g J:;O |

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with [2-(2-{2-
[2-(2-methoxy-ethoxy)-ethoxy]-ethoxy} -ethoxy)-ethoxy]-acetic acid m-dPEG n=6 (Quanta
Biodesign, 86 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-
carbodiimide (1.50 ml, 2.0 mmol) were stirred for 18hr. After washing with DMF 4 times the
alloc protecting group was removed with 50.0 mg PdCL (triPhenylPhosphine),, 50 uL
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Frnoc- 11 e-Lys(Al | oc)- Pga- Arg(PbO-Hi s(Trt)- Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0@523¢ Trt ) - NMe- Arg(M r) - Tyr (t Bu) - R nk Am decRaprono/0d5060 g (0. 22
mol ), obtained from Exanple 6, was ashed with DVF, deprotected and washed
and coupled in DVF with ndPEG1=12 NHS ester (Quanta Bi odesign, 189 ny,
0.275 mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol), and

di i sopropyl -carbodiimde (1.50 m, 2 0 mmol) were coupled and stirred for

18 hr n t r was
onov b he ARG DE W AT B nF b Al AgnaE B &P LR BBRL"S 1) L
Acet i Buainiwadadibd mBulbihg witietr cantiakdnagitbe geliotv sdtution roebottﬂeeldcﬁﬂfbrutm Bu3SnH
was added. Bubbling with Ar continued until the yrel | ow sol uti on becone

/
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was vvét"hh ecbdBcttwayegasid htibbdyitle DMEresinkko52é B AUV EBrod 4 titesrBdDIVoc-

F ACPS (118.0 0. 275 | d | 11 0
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N-hydroxybenzotrl azol e (42 500 uL, 3 0 nmol) and
Pal mi raydvatdndordsbiog (AthDMF anQCYBCth)fdmeﬁ@nxcéa@m@oH%mgﬁ M0 OHRO12 for 5

mn a et|d i.n sstlr d 18 hr and
s hod R Rt 5 FnBoRy et 7 sa8 525 BP el sttie L hikeA 17
and 4091,0l 6% SinAnandd&00 thdy dp@rh@@feagﬁt NhOteadt v@s@ﬁrre@fo@% Bi t3h @dstica 100. 0
mL Et 20, centrifuged, washed and dried in vacuo. The crude peptl de was

puri f et IBVIF 2ginnes i, @Hzﬁ?éz prives dafoee ¢lepvegavyish éF3 1i7gnk ped 4008d- WgSiH andoy  of

white pho L | at e S54H248N3 38 32009. 86,
found@ggg anetg‘@v\gﬁﬂjf ﬁ%‘zkpé Sg%ségzgfgf%%@o%f eé Wé‘ﬁ%aﬁ BdPar at i on
of vacuo. The crude eptlde was purified by following the procedure in Examy %e 3 to yield 70 m _%

CH3- (O0H2C112) 15- 04 ( PCO 11 ¢-Lys(Pal ni't oy1i- SAOPS) - Pqa- AP g- Hi s- Tyr Leu- As
n- Tr pd/4) OﬁWhiteﬁang@er;s(mw):r-. ALY+ MNKEZ ¢ TalgulTEd28 3. 6’J\W3£HmN35030, found

2858.65.

EXAMPLE 8
Preparation of CH;-(OCH,CH,)-O-(CH,),-CO-lle-Lys(Palmitoyl-6Ahx)-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH; 1:3 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from Example 6,
was washed with DMF, deprotected, washed and coupled in DMF with m-dPEG n=8 (Quanta
Biodesign, 114 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-



Froc-11e-Lys(All oc)-Pga-Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(
tBu)-Arg(Pbf)- A n(Trt)-NMe-Arg(Mr)-Tyr(tBu)-R nk Amde Resin, 1.0 g (0.22
mrol ), obwei2nah4b23om Exanpl e 6, was washed with DVF, depcotereiiedemse washed
and coupled in DV m dPEG1=16 NHS esser (Quanta Bi odesign, 238 ng, 0.275
mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol ), and

di i sopropyl -carbodiimde (320 pl, 2.0 nmol) were coupled and stirred for 18
hr. After washing with DAV 4 tines the alloc protecting group was renoved

with . r p \
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added waBuddvied gyithv $000 Ang B (tﬂEll&zdy]!BhI)Sphm'eh 50y aLIM(WpB@[ﬂdI i@nulbacsicacikldadd sh
brown. The reactlon was then mxed for 1/4 hr and washed 3 . tines w th DW.
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Pal m toyl chloride (2. . mmol ) were reacted in 15 mL CH2C12 for 5
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Frmoc-1le-Lys(Alloc)-Pga-Cit-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(tBu)
- Ar g( Pbf )woGbni(olisazp- NMe- Arg(Mr) - Tyr (t Bu) - R nk Ami de Re®Cm/EP2010/065060. 22
mrol ), obtained from Exanpl e 6A, wasséwashed wi th DMF, deprotected and
washed and coupled in DWW ndPEGh=24 acid (Quanta Bi odesign, 308 ng, 0.275
nmol ) ; N hydr oxybenzotriazole (40 ng, 0.30 mml), and

dii sopropyl carbodiimde (320 pl, 2 0 mol) were coupled and stirred for 18
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washed 3 tinmes with DVF. Theoal vg procedure repea ed a segond e
(this tipeAyPoAIPIAgAdRUA, aI st (h lof)” §go 1/ 2 hr.
The procr%t was washed 2 ti mes” &S} g JN i Mes
DAV and 4 At @for W td Jo7x g and ¢ 40 L

i PrSi H andos oL&proq;\r’n i S for) 6 CIp " 10000 ) E20,

centrifuged, mas)qeq,@qg\pk)\gq ‘acuo. The rude pept| de was fied by
followi ng the procedure in Exarrple 3to y|e1 85 ng (16% ofn |tNJ‘N

anor phous powder. (ES)+-LCM5 nfe cal cul ated C128H199N35031 2722.51, Found
2722. Bthoc-Tle-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-

GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from Example 6,
was washed with DMF, deprotected and washed and coupled in DMF with m-dPEGn=16 NHS ester
(Quanta Biodesign, 238 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and



EXAMPLE 18 Preparation of

CH3- (0C1120-12) 11- 0- (CH2) 2- 00- 6Ahx- | | e- Lys- Pga- Arg- Hi s- Tyr - Leu- Asn-Trp-Val T
hr - Ar g- Gweo(biMausaeg- Tyr- NH2 1: 3 TFA PCT/EP2010/065060
Frnoc-11e-Lys(All oc)-Pga- Arg(PbO-H s@Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
tBu)-Arg(Pbf)- An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Ri nk Am de Resin, 1.0 g (0. 22
nmol ), obtained from Exanple 6, was washed with DWMF, deprotected and washed
and coupl ed in DM with Fnoc6am nohexanoi ¢ acid (355 0 ng; 1.0 nmol),

N- hydro i a 5 d
( 87)5/ ufls goepng garﬁ(%cﬁnzll%nee(fg&hlg 2%\/\/5)1%0%(? LH}ID Jéﬁe 0 oarsglfg ItQt )étr rmcaglelrr?v aIe
m dPEGRstdatinNiu@si 8 rerhéedRiith BO.0d@s iPgal, (ti@ﬁeﬂwhogah&%ﬁ H(DTHiL) Moﬁéhohﬁéol 00 uL

2011/ 045232PCT/ EP2010/ 065060 46 hydr oxybenzotri azol e (40 , 30 nmol ),
and di cgféﬁpaceﬁplyﬂﬁcf@# B mmdcgan ptapephsre o mamﬁﬁspr} S%mIeB@nﬁylbﬁ e aéiﬁ@d SBybbliBg

for 1 I

et Anigleg WG St P nécohieTERyli o Sh 5 IRRE Sk, Iftn HiRhyERS,
Aceti tr aﬁi washed 1 fmed wilVDMIRdEhe @bovapraosqhienas tpeded a ssednd hma (t&i@@mu:LyladiBgSn H
was added. Bubbling with Ar continued until the yellow solution, beco

F eddi S9a8 RS CrHBIOREkARCOlRTIARE | el it ddbe PERE] WSl AU DK s
wth oc&HUr S iR i (t

yi el d%s gygg[%p%}(%mﬁ%{dt o} a%ém)st @g@g&%ﬁ%@@gg&@%g Oniﬁ 1 61 tlbI‘he pr oduct
was vvhsd‘rexiybznzqtlrmslev(ﬂ ShmpIVE] I(Emtnot)emdS%SBpﬁMBaPocaimnm% (87 Smlss Dl\vﬁn@lmdl %3

times CHZC12 re cle with 17 nL a 0 SiH and 800
UL Ter SR ot B HR 1 AR A by A B e RSt Gkt Voed.
washeg @fegyb@ﬁio%zbre MBCHY; 3. Tf!’tﬁmﬁfo EIEP@?OOQ& WasmpH) lahd PAnRYylfBloaM NG niLhe

pr ocedure In Exanple 3 to yield of white anorphous powder.
( ES) +2.7T50nBo riverecrabated iatlé anCQBI@@lz I@N&ﬁmd z@@a t6 the [Rptidwiregig IBhegBactiBXAPLE

e L e
Fimoc- 55@?6%,% @r%fzp%jd%ga uﬁ Ar gzdz!q %E%%Izrléé@)ét&% 1669 ngéﬂﬁ o Eén’[r]_ﬁlgedval Thr (

tBu)-Arg Resin, (0.22
nmol ) wasliztland dded inonruex ?ﬂr@ Ered 6 pepies wmqjmelﬂe&\by fmllDWEJg thieprooddact mcEanrm;jle\&atshed

and coup! in i th Fnoc6am nohex 3 : I
Ny ao B Bamedi PG bi i ATERGS rovao tnsists Mt aRuge B gods | 70ke
(875 ghynd3Pom@ol ) in 15 nmL DVF was coupled for 18 hr. After Fnoc renoval

m dPEGh=16 NHS ester (QJanta Bi odesi gn, 238 ny, 0.275 mmol);

Nhydr oxybenzotriazole (40 ng, 0.30 nmol), and diisopropyl-carbodiin de (320
[iL 2 0 nmple) WD 2011/ 0452325%;‘5@?{%‘2 965060 47 were coupl ed and stirred
for 18 hr. After washing with ihe alloc protecting group was

renov wep@rhﬁo&& &Imcﬁg&%%g bf(CﬁBZWJIBH%MIﬂ%$L6&9x)LﬁqMf‘glhﬁ’sl TgﬁLeﬂ—QQnUL

Acetic acid in DMVF under an at nosphere o and then 500 uL Bu3SnH
was addpd alEIJHMWgn@lMNMeAArthr1NHmH3 dfA 1 the yell ow sol uti on becone
reddi sh brown. The reaction was then m xed for 1/4 hr and washed 3 tines
with DMF. The above procedure was repeated a second ti this tine
yielding a dark brown to al most black color) for 1/4 to{lf2 hr. The product

UL o1 op MV S RO WS’S%?YQ

washed R0 de® pPepiyNg e 0Y iy P gthe
proceduré 9n ‘g?gfrj\pﬂl%'\’@ Q/IDT’CT%QK’ Y. RS 3
(ES)+- LCVS me cal cul at ed C144H281N35 9 3074.(72, umd 3074 72. EXANPLE
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from Example 6,
was washed with DMF, deprotected, washed and coupled in DMF with m-dPEGn=24 acid (Quanta



Preparati on of CH3-(OCH2C112)23-0-(C112)2-C O- 6Ahx-11|e-Lys-Pga-Arg-Hi s-
Tyr-Leu-As n- T rp-Val Thr-Arg-A@ n-(NWe)-Arg-Tyr-NH2 1:3 TFA iNs, yen u . .0
Hi re "8o2MNB883YVVW \ AIV?A %94 R %/ \ A'cf \ A"cf pPerAPesiBlowdoek” cf ?AN
A 38

Froc-11e-Lys(All oc)-Pga-Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(
tBu)-Arg(Pbf)- A n(Trt)-NMe-Arg(Mr)-Tyr(tBu)-Amde Rink Resin, 1.0 g (0.22
nmol ), obtai ned from Exanple 6, was washed with DMF, deprotected and washed

N nya P Bl 0 PG 005 Myl SR RREANALEL R0 fhe 30 rinMisoft SRR 1 e
(875 whrbo&inflde 2D Li20 &@OMOMhmaﬁeﬂwaﬂhh@dmmeMF& tihes, Afctatioe prdeting povpl

m dPEG1=24 (Quant a_ Bi odesi gn, 308 r’rg 275 mmol ) ; N hydroxybenzotri azol e
(40 niyas eenguyedqdih) 50.Q e Bﬁi&séﬁ?bﬁﬁyﬂ’ @Sé)h@éhi 5%&@@@2@%4 1002110A9ﬁﬁ§|ay1dmﬂ%

coupl e

or ot e it BSft AR b Ao bl o L AT BOSA R Y as Db s B
48 PdGAR(the ydﬂberrsysluﬂbm bpdonear@lishIDowh. Marradcltlbm @as A0 mitedAoet /M &r amd Washad 35 L
DMF under an at rmsg?t:ere of Ar, and then 500 ulL Bu3SnH was added. Bubbl i ng

wi th Apeg with DNed Thnehove prrsequse Mghvepstted & 0B Hurbthisding Yirlding ayark brpwn to
react 3%%&1&&%}) 1860 98 hel/ *Hro&u&?w 3884 3 thicBgni®, glﬁﬁs %‘%e above

procedure was repeated a second tine (this tine yielding a rown to
al nosDIBAdeMF aodl dtimef @rME./FAtndC%a]Jinﬂ)hlaxano‘Emeldr(Bﬁ)ﬁOMg, wWasnmashdd 2 tines with

DMF, i 5%. DI 4 t DAY d 4t 12 f
cl eav ﬁﬁbﬁﬁzﬁqﬂo% %&ﬁﬂ%i I ?Sl}gr %‘ilsﬂ%’g)ﬂ?éil@@llﬁ?%%nr(gg%\%% ﬁ 3?6 5‘?{520 hr,
pr ec git! BhACvibobRd Rtk HEL RAer PRGOS wiaRRad DNy ediicn, acuo. The

crude peptide was purified by follow ng the proCedure in Exanple 3 to yield
89 ny hydraggbenfotridrpled 4 2hme ph bUsmpolWdBIEA (F8)ut-, BOVBAY) end Bilnitbgtcblpride (2.8 ml,

C160H 47 3426.9 Fo 21 Prepara

ho- 1| 2Dyl VST BRI T )2 3EC F G BN T AP 1o oG S e PAHFIPP HoYa -

hr Ar gs@raf foNMe hr, AVaGhciyFictNDRIFL BndFhd@H @ ANTNYANGYe AQvNA WHOTFA 17 mL and
400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed

and dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield 40
mg (6%) of white amorphous powder. (ES)+-LCMS m/e calculated Ci76H,93N35045 3665.16, Found
3665.15.

EXAMPLE 12
Preparation of CH;-(OCH,CH,)s-O-CH,-CO-Ile-Lys(Palmitoyl-SAOPS)-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH; 1:3 TFA

VAL \/\O,\’o\/\o,\’o\)l\\ﬁrwvlm\ Cﬁ 'YN J.Nf: JN¢ A J:‘lr g
\ yoaY s HO



HOOO 00 O klicNi cf, N, , NL1424/ NyAN 11.010NH .- NINN Yk:14-, ,ANL A %,c) O
NIN NAN Fno c-1le-Lys (Alio c)-P

ga- Ar g( Pb®oHosi(oisazp- Tyr (t Bu) - Leu- Asn(Trt) - Tr p- Val - Thr ( PBw)Er2e1g(06306() -
An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-R nk 33m de Resin, 1.0 g (0.22 mmol),

obtai ned from Exanple 6, was washed with DMF, deprotected and Acetyl at ed.
After washing with DVF 4 tinmes the alloc protecting group was renoved with
50.0 ng PdC12(tri Phenyl Phosphi ne)2, 50 uL Morpholine, 100 uL Acetic acid in

15 nL - e

Bubbl Fﬁﬁyﬂétqﬁg Q}lﬁ)g)o% 'mégﬁgﬁllﬁfrr@w(%ﬁl%&%ﬁtl lhpﬁecongB o@gﬁﬁbr own.
The rem(trrtq)mmmmg(lwﬁr) TyreBd)-Rok Arhide Resiand.Owashetimol), oesined frhmDIVF The
above procedure was repeated a second tinme (this ti mel\i%el di n a dark br own

to al FSERPIBOawRS Wahed Wlth&ME/d&pf%effiqdzWﬁ%hed?ﬁ%cwmp ¥ithdahEd2 22t i nes

\émotlgl %ﬁs@%’%ﬁ? 01{%&5’5@’%4%9%‘3%&{?0%@ ) E§i o%esi Qu%I(l)t% my, 0.275

nmol ) Bid\lekiglﬂir%xyg)é)rﬁﬂﬁttmn@lzb lbéh}(d%}(ybmzoﬁlazﬁle toing,, 0.2 anmol), and diisopropyl-

R e AR R R S R M
TFA LfinftlaRaflo téé]ﬁn% Bloph HaaRh00with RT.ORANBIN GhipAATIPAofhinePr fELDI t at ed

in 100.0 Et 2 cen fuged, washed and dried I n vacuo he crude peptide
was qurf)lnCéme b1>00f11®4 At agdmhbS pi deMH wnderian aEncaSm’pd:re o8Af,ang itlein$086Lmy ( 10%)

of whit ol\leii ’{7%) al.cul at d C156112 047

3355, B8 SRD TR 5T PR R AR o R B TP EopE e BB By - o.

H2- C Ghé t@chiorswis asmabd @t 179Ra @ ddhedRimBGh ) DRIF. The above procedure was

gaAr g- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr - Ar g- G n- ( N\e) Ar?( Tyr-NH21: 2 TFA

\ o/ . . ripreteda peaqnaltine {thisHingyielding a dark brown to almost black color) for 1/4 to 1/2 hr.
The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF. Fmoc-
5AO0PS (118.0 mg; 0.275 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled for 18 hr. After Fmoc
removal and washing with DMF and CH»CL, N-hydroxybenzotriazole (425 mg, 3.150 mmol),
DIEA (500 uL, 3.0 mmol) and Palmitoyl chloride (2.8 ml, 2.75 mmol) were reacted in 15 mL
CH,Cl, for 5 min and added to the peptide resin. The reaction was stirred for 18 hr and washed

with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and
800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in
vacuo. The crude peptide was purified by following the procedure in Example 3 to yield 73mg
(13 %) of white amorphous powder. (ES)+-LCMS mv/e calculated Ci4H»5N3603, 2931.69, found
2931.70 .

EXAMPLE 13
Preparation of CH;-(OCH,CH,)11-O-(CH,),-CO-Ile-Lys(Palmitoyl-SAOPS)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH, 1:3 TFA
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Froc- | | e-wp20Ald4ez3p - Pqa- Ar g( PbO- Hi s(Trt) - Tyr (t Bu) - Leu- Apa/ErR)10/sed/al - Thr (
tBu)-Arg(Pbf)- An(Trt)-Nve-Arg(Mr)4Tyr(tBu)-R nk Am de Resin, 1.0 g (0. 22
mol ), obtained from Exanple 6, was washed wth DVF, deprotected and washed
and coupled in DMF and 24242- Met hoxy-et hoxy) - et hoxy] -acetic acid

(m dPEGh=3) (Quanta Biodesign, 178 ng, 1 0 mml); Nhydroxybenzotri azol e
(135 ng, 1.00 nmmol ), and diisopropyl-carbodiimde (3.0 M, 4 0 rmpl) were
coupled and stirred for 18 hr. After washing wt 4 times the alloc
protecting group was refgoved with 50.0 ng PdC12( Phenyl PhosphjQg) 2, 50 uL

Mor phol i ne, 100 uL AgeM c acid in 15 "DVF junde n,at her f Ar, and
t hen 52Q U Ba3Su 1 \m Bubbl | lag Eg @ro! ontiMued ntdl e yeI | ow
sol ut| ec seddi sheb r\é\@m{k /4 hr and
washed %’rr\%mj\' %IVF a&eo oce Ws© Pepéa e ond tine
(thistlne yi el ding a dark vorown to a(l:k col or) for 4 to 1/2 hr.
The product was washed 2 o)-\_(o N,LN LA
N—\-O
[
NY\/\/\/\/\/\/\/

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with m-
dPEGn=12 NHS ester (Quanta Biodesign, 189 mg, 0.275 mmol); N-hydroxybenzotriazole (40
mg, 0.30 mmol), and diisopropyl-carbodiimide (1.50 ml, 2.0 mmol) were coupled and stirred for
18 hr. After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg
PdCL, (triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. Fmoc-5A0PS (118.0 mg; 0.275 mmol ), N-
hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
DMF 15.0 mL was coupled for 18 hr. After Fmoc removal and washing with DMF and CH,Cl,,
N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 mmol) and Palmitoyl chloride
(2.8 ml, 2.75 mmol) were reacted in 15 mL CH,Cl, for 5 min and added to the peptide resin. The
reaction was stirred for 18 hr and washed with DMF 2 times and CH2Cl2 3 times before cleavage
with TFA 17 mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL
Et,0, centrifuged, washed and dried in vacuo. The crude peptide was purified by following the
procedure in Example 3 to yield 83 mg ( 13%) of white amorphous powder. (ES)+-LCMS m/e
calculated C;54H,45N36035 3209.86, found 3209.85.



WD 2011/ 045232PCT/ EP2010/ 065060 50 tinmes with DMF, 2 tinmes 5% DI EA/ DMF and
4 times DMF. Fnoc-A u-OBu (426.0 ng; 01.0 mmol ), N hydroxybenzotri azol e
(150 nmg, WwokO1woysdsp, and diisopropyl-carbodiimde (875 wcr/Ep2@omssmb) i n DVF
15.0 mL was coupled for 18 hr. AfterditFnoc renoval Fnoc-d u-QBu (426.0 ny;
01.0 mmol ), N-hydroxybenzotriazole (150 ng, 1.10 mmol), and

di i sopropyl -carbodiimde (875 ul, 5.0 nmol)in DVF 15.0 nL was coupl ed for
18 hr. After Fnoc renoval, Ei cosanoi c aci d 313.0 ng (1.0 mmol)

N- hydr oxybenzotri azol e (150 ny, , and diisopropyl -carbodiimde
(875 ul, 5.0 mol) in DV 15.0 mas coupled for 18 hr. The resin was

was he(rrébdrhﬁasOabHerotalzemlsw {dm, MeOHlaNgls(ChiiiiR 34 ORS)atdayA de-HiistEgr-Wi t h
CH2C12 before cl eavage with TFA 17 nL and 400 uL i PrSiH and 800 uL

pr opaﬁéPTﬁS&rT%Va%TR?Ar%'@ET(EM%t% TH-AHe 18 FFAEt 20, centrifuged, washed
and dried in vacuo. The crude peptide was purified by follow ng the
procedure in Exanple 3 to yield 31 ng (5% of whit nor phous powder .
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF m-dPEGn=16
NHS ester (Quanta Biodesign, 238 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30
mmol), and diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr.
After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. Fmoc-5A0OPS (118.0 mg; 0.275 mmol ), N-
hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
DMF 15.0 mL was coupled for 18 hr. After Fmoc removal and washing with DMF and CH,Cl,,
N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 mmol) and Palmitoyl chloride
(2.8 ml, 2.75 mmol) were reacted in 15 mL CH,Cl, for 5 min and added to the peptide resin. The

reaction was stirred for 18 hr and washed with DMF 2 times and CH2Cl2 3 times before cleavage
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pt1/0a@523¢ Trt ) - NMe- Arg(M r) - Tyr (t Bu) - R nk Am decRapeoroneisn, 1.0 ¢
(0.22 mmol ), obtained from Exanple &2 was washed with DV, deprotected and
washed and coupled in DWW with ndPEGh=8 (Quanta Bi odesi gn, 114 ng, 0.275
nmol ) ; N hydr oxybenzotriazole (40 ng, 0.30 mml), and

di i sopropyl -carbodiimde (320 ill, 2.0 mml) were coupled and stirred for
18 hr 2 tinmes
LB R 2O AT TSR AP ORR, B BL50s NESL A o It

(tri PEexy lcahnﬁlgkd m)slﬂe,d &n@ dubd beaalim [Tiha erudd Peptide w%seliumieaby @llowinkgherl DVF
under an at rroml]%?ere of Ar, and then 500 uL Bu3SnH was added. Bubbling with

Ar coRFQCRIHER MURATIPIG hio Yl Paw mabitut) 8hWREBRREP R dPEHe, oA LPHE Weact i on
was t hapmhxed fom. 14 ﬁ%s@?ﬁ?‘ﬁﬁé@% g times with DM-. The above procedure

was repeated a second’ is tinme yielding a dark brown to al nost bl ack
color) for 1/4 to 1/2 hr. The product was washed 2 tinmes with DMF, 2 tines
5% DI EA/ DMF and 4 times DWF. Fnoﬁ%g Eﬁﬁg (426.0 ny; 01.0 nmol ),

Nhydr oxybenzotri azol e (150 ng, and dii sopropyl -carbodii m de
(875 E’kepa@a@ombhg-gfb%g - &}f‘i—-cwaﬁe-ﬁgé{%ﬁnﬁt y‘PISA%ﬁ’ﬁ)IP afA HisETPC renoval
Froc- d u- Ot Bu ydroxybenzotrlazole 150 ng, 1.10
nmol ) Leaﬂ’ckndh[s&’pkﬁbyhrg-é}lb{(NMmAig TY78Hull;3 BFA mol )in DMF 15.0 nL was
coupled for 18 hr. After Fnoc renoval Eicosanoic acid 313.0 ng (1.0 mmol)
N- hydr oxybenzotri azole (150 ng, 1.10 mmol), and dii ropyl - car bodi i m de

(875 ul, 5.0 mol) in DVF 15.0 m_vvas coupled for 1 The resip was
washed 4 tines alternatelyw ¢JMeOH and CHZ:@H_Z nd fli s with
CH2C12 bef,oiR WANA A "y ' L

pr opanet ?ol (Tor preC|Op % washed
and dri ed“of\r?\/\mf&d‘d\'o Wﬂe’\ﬁeptl N gl t he
procedure in Exanple 3 to yield 67 Ofml te’ﬁrmr ho Dowder .

(ES) +-LCMS nfe cal cul ated C152H240N36037 3h61. “Found 3 9 EXAMPLE 24
Preparati on of ?3\_('0 N

CH3- (OCH2C112) 11-0- (CH2) 2-CO- I | e- Lys

i eosanoyl - gammad u- garmaG u) -
Pga- Arg- Hi s- Tyr - Leu- Asn- Tr p- Val - Thr- Ar'g-d n- (NMe) - Arg- Tyr-NH2 1: 2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF m-dPEGn=24
acid (Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol),
and diisopropyl-carbodiimide (320 pl, 2.0 mmol) were coupled and stirred for 18 hr. After
washing with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. Fmoc-5A0OPS (118.0 mg; 0.275 mmol ), N-
hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0a@523¢ Trt ) - NMe- Arg( M r) - Tyr (t Bu) - Ami de Ri nlecRapronp/0d5060 g (0. 22
mol ), obtained from Exanple 6, was 4dashed with DVF, deprotected and washed
and coupled in DVF with ndPEG1=12 NHS ester (Quanta Bi odesign, 189 ny,
0.275 mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol), and

di i sopropyl -carbodiimde (320 uL, 2 0 nmol) were coupl ed and sti rred for 18

hr. A i i rem)ved
wth ?6\? %lg\n!g%%%zé(quﬁjlﬁgheny hoggﬁlﬁn rfﬂo % @%ﬁ?&tﬂ&{?&)%}p Aceti c
aci d iNahylboxyberlabriadold €42 5ang, 8t Miosmel eDIGFA (00 uan3l Otoirasl) Malthltcﬁ:}u Bﬁilhtlewas
added Bubbling with Ar continued until the yellow solution becone reddish

br own - HE: %é%moaﬁv%geaﬂ%m A kb, fﬂZV 2 iy angpqldgeh torfle peptide fesdn. ihe b DIVF.
The aP&\éﬁo ﬁillbép?om% ﬁ@%%lfegvﬁt SSGRG &1 sTd (ﬁz §'t1 s ¥iiblcdiddga R dar k
brown to m)st 2 hr. 2

ack color) 4 to 1 e pro uct was washed
tines thtIfFADM:mL&n& “oe sL sl A E¥dulapdpshetHisTes: Mpreﬁjﬁﬁ@teﬁlﬂk(ﬂ(ﬁuL( 426.0
ng; 01.0 nmol ), Nhydroxybenzotriazole (150 ng, 1.10 pmol), and
dii so&wpwnte@g%dvaﬁhﬁd&@d dggbingacuds The grvge pentilepias musifigd htfqnaxvmgdb%l ed for

18 hr V. E

N- hydfp{)d%/ 1%%1%0 ri %ﬁéilgoé%g@ yig%t{ %a&gﬂo |°?‘@%%?E§y| -car bogi i mde
(875 uhlgulbte® CrgidlodNpO IINF7383 7 0foihd 9288 Ioupl ed for 18 hr. After Fnoc renoval
Ei cosanoic acid 313.0 ng (1.0 mm N-hydroxybenzotriazole (150 ng, 1.10
mml ), and diisopropyl-carbodiimde (875 ul, 5.0 mol) in DM 15.0 nlL was
coupled for 18 hr. The resin wasg %%ﬁgﬂgE tlrres alternately with MeOH and
CH2Cl2and finally 4 times with ore cleavage with TFA 17 nL and
400 ulPreparsiioh efh dHSAECHLC Hpp@p@mBL-ioelle-Lgs(P6lnkitoy S AOR ) Reat €d- His- TH®O. 0 i

Et 20, _centrifug 4523 010Q 060 53 washed and dried in
vacuol® ‘f‘hﬁ“‘i%§ ngb%/\gd%%éﬂs&ﬁi“s ffligggy E&ﬁﬁifz{&?\ﬁ?ng the procedure in Exanple
3 toyield 66 ng (11% of white anorphous powder. (ES)+-LCMS mle cal cul ated
Cl146H232N36034 3033 75, Found 3033.76. EXAMPLE 25 Pr
CH3- (OCH2C112) 15-0-(C112) 2-C o- IIe Lys( Ei eosanoyl -
Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Vahe Thr - Arg- G n-
rod N QOQNOA OO w%wﬁ% 00_Li
Ne
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF m-
dPEGn=24 acid (Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30
mmol), and diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr.
After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0@523¢ Trt ) - NMe- Arg(M r) - Tyr (t Bu) - R nk Am decRaprono/0d5060 g (0. 22
mol ), obtained from Exanple 6, was #4ashed with DVF, deprotected and washed
and coupled in DVF with ndPEG1=16 NHS ester (Quanta Bi odesign, 238 ny,
0.275 mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol), and

di i sopropyl - carbodiimnmde (320 [ilL , 2 0 rrm)l) were coupled and stirred for

18 hr tyl Was
oo el . W G rhd R hAG eI RLR EEUARI QLAKE eS|
Acet i ClnﬁgtwdthMH_SThé_aH})\/Eptmd@Ire ans eetpmlSth@e’cend)flmé\I(t,hlsamﬁb Yidléing 5@6rkul Bu3SnH
was added. Bubbl i ngvavl th Ar continued until the yell ow sol ution becone

r eddi SFVBHEAMOSTRECK erlern f%fnl/ﬁh&l/?%n% RGO Tesody? G WSR3 11 mes

W th Qpﬁgr@l\ma 3 0 thNi s tinme

yi el d%s gygg[%p%@vﬁ{dto al nost b?lg(gg co org%'?gfﬁ’ ??Zlg %I%%iﬁgbhr The product
was vvhsdrexiybznzqtmslev(ﬂ $hmPIVE] 1 @miviofyeandS SisDp ey BMFbcaliiohide (87 37&155 Divinol) in
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Froc renoval” Frnoc-d ny; moli ), N-hydroxybernzotri azol e
(150 (@y§ nd, A7 mﬂ))weramacfddurslﬁpmbp@ﬂﬁézafpbﬁ)mm mddaéld@BtZ)Sthmmpt@e@esmTﬁh? in DVF

15.0 nL wa 18 hr.. Aft. c.renp | cosan id 313.0 ny
(0 RretSwEny B iyuis s sy B agn g R b i deford Gdiage

di i sopi@PHA CARDAEH 40D dE iK8HDand 8005&0?@13&1&111@1%1{3\4& ﬁr'é N%ltéfbd wemoaomp! ed for
18 hr. The resin was washed 4 tines alternatel OH and CH2Cl2and

fi nal EpO4 cmtﬁﬁlgedmahhe@m@ﬂzect)@f\@ﬁ@ alheavdg@em hwmrlﬁvd hy fodlawinggbe uL
iPrSiHan 'y [8sh |tat rrLEt20
centrip]folfﬁe em X éjﬁ) gpé %(&84 fw{lftel‘% &epo (%Se)lk\i\.g%ﬁgurl fied by
foll O%l&gatb@enmgﬂ%gtﬂsﬁ637I39.IE,><ﬁE1ﬁd 8B .10 yi el d 67 (10% of white

anor phous powder. (ES)+-LCMS nfe cal cul ated C168H272N36045 3514. 01, Found
3513.99. EXAMPLE 26 Preparation of CH3- (OC|—|2C112) 23-0-(Cl112)2-C

o- 1l e-Lys( Ei eosanoyl - gammad u- gaﬂgggk
Pga- Ar g- Hi s- Tyr - Leu- Asn- Tr p- Val rg n (NMe) -Arg-Tyr-NH2 1:2 TFA

Fnoc- Preparytdriot oa)- ((Rqazcﬁag()l?bﬁz)zldw(mhk)ﬂemys( P GarArp-alis-AY{But AsnFTp-Val-- Thr (
t Bu) - Ar g( Pbf A n(Trt)-Nwve-Arg gl\/tr) Tyr(tBu)-Rink Am de Resin, 1.0 g (0.22
mol ) Thetrgs ’é‘d(l‘fMﬁ)rﬁ"Ecg NS TES washed with DVF, depr ot ect ed and washed
and coupled in DVF with rrdPEGn 24 (Quanta Bi odesign, 308 ng, 0.275 mmol);
N- hydr oxybenzotri azole (40 ng, 0.30 mml), and dii spRnropyl - carbodii m de
(320 ill, 2.0 mml) were coupled and stirred for 1 After washing with
DMF 4 times the alloc prqggcting group wag,rempved
(tri Phenyl Phosphi ne) 2, 50YuLo\vor phol i ne, 300 ul Ace '%
under an WD 2011/0
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from

Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
6aminohexanoic acid (355.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc



at nosphere of Ar, and then 500 uL Bu3SnH was added. Bubbling with Ar
continued until the yellow solution becone reddi sh brow. The reaction was
t hen m xewof0ri/is22hr and washed 3 tines with DMF. The abowr2@ooc®dur e was
repeated a second tine (this tine yi48l ding a dark brown to al nost bl ack
color) for 1/4 to 1/2 hr. The product was washed 2 tinmes with DMF, 2 tines
5% DI EA/DMF and 4 tines DMF. Fnoc-J u-QBu (426.0 ng; 01.0 nmol ),

Nhydr oxybenzotriazole (150 ng, 1.10 mml), and dii sopropyl -carbodiim de

875 _d 5. Q; I . er F |
troc- B0 BrEPEG-S Qe og el ) Vg BB Ao Men St BhITIBE 20
Mol ) mga0d0 dinind D pardpYiisop@dhPladibodiithele ($2buluL .0 ntm®) ekl douplod Bidstiteddorrl was

coupled for 18 hr. After Fnoc renoval Eicosanoic acid 313.0 ng}él.o nm
N- hy dr &k Hefes staphing with DM G timgs the alloc preiiciing gioyD ofiap Ve Mithc - Hd88 i ni de

(875 - i . S lLLed. f . . I N was

washed g Pribh R by 0 U Mafthali® 166 ERSte Rl et pIRGudEud To%,

CH2 Cl atnsplasre o£ Ae aud den \$00 OL BafSrty wat acaled. BQABbling withr/Si ddnamaed 3661 the

propanet hiol for 6 hr, precipitated in 100.0 mi Ef 20, centrifuged, washed
and desioy solutipadgenmenicddish braampy ks ieagtionaes phimmixediiop /4 and Wiersdthe
procedyfe i F”Fh@ bovk gr&éh@drg wadrdlatkdta éé@)n@fimW%EQh%rWélﬁﬁg YgiafgoVAer .

(ES) +- LCM5 e ca Cu?ate C184H304N36053 3866. 22, Found "3866721. EXAMPLE 27
Pr epabatwrome abfiost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2

O B8 S S SO SR S o
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and washed and coupled in Quanta Bi odesi gn, 308 ny,

0. 275 cemmifuped, Maklyadranst yihehinotagica Zdt erudd peptigle vois 3Qirifinad by follawehg the

di i sopropyl -carbodiim de 0 0/R- I re coupl irred for 18
- APLEPIR SRR 119 RS e e pRtl et G P G P b o eroved
W th 38ec8ate® CEAEIAL (DY, 1Phery| ihagpivengp2, 50 uL Morpholine, 100 ulL Acetic
acid in 15 nL DWF under an atnosphere of Ar, and then 500 uL Bu3SnH was
added. Bubbling with Ar continued until the yellow sol ution becone reddish
brown. The reaction was then ”iéﬁﬁAﬁfﬁLé/§ hr and washed 3 tinmes with DWVF.
The above procedure was repeated a secon& time (this tinme yielding a dark
br own Piépazhfi®isbf RHAKCIECH),JO-{CRT,),-€046 A Ix-11é-1 yoPqaAve-HisODyICL eirASnaphedl- 2
tinmes with DMF, 2 tines 5% DIEA/DMF and 4 tines DM-. After washing

Frnoc- GhsAagsGaNNa7arg Ty NEbiL: ) Thdol ), N hydroxybenzotri azol e (150 nm,
1.10 nmol ), and diisopropyl-carbodiimde (875 ul, 5.0 nmol) in DMF 15.0 niL
was coupled 18 hr. After Fnoc renoval Fnoc-Cys(S03) NgA(470.0 ng; 01.0 nmol
), N-hydroxybenzotriazole (150 ng, 1.10 mmol), and dN\L$ | m de
(875 ul, 5.0 mol )in DMVF 13)0 nL was coupl @4 18, hr.

reddi sh-purol e and FnocCys($03)iNa2 (470.0 g

N- hydr oxybenzotri azol WOy angd
(875 ul, 5.0 m"rD!) ingIVF01§90' 01 ¥dY 5 NTY y

Ei cosanqfe™ay o (1.0 8¢ oRy benZ a4 i%ak y,0 1. 10
mol ), ags bl saps. o carbodii g de (875 EI, mrol ) in 1500 nL was
coupled for 18 hr. The resin was washed 4 finmes alternately With OH and
CH2Cl2and finally 4 tinmes with CH2C12 bef cl eavage with T 1 and
400 uL i PrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 nL

Et 20, Faeoilkilfys@etbe)-Ras Aeg PEfHisTited yi((Bw)dcuaAsnThe)- Trpdda- TreaBid Arg(else)-
urified by following th rocedure in Exanple 3 to vield 28.4 49 of
Pl t o CIarROTs AR MG T Be) BRI R RESiE ] O (0 Ly orho P R0 RGEOB %2 3038 15,

Found 4 . i . .

CHB- ( it %) 345 é%%%hi%l%%c%rﬁﬁ -r%&st ¢ a@%?ﬁ%%eﬂla?‘&%l%pé%iﬁp&dg PN qaG t - Hi
s- Tyr Susinolsandic peid/gd S5 Thmg Ar.¢a@iah),(NWNkfedroAybgnzyraziNea 1 30 g TEALO #M@ol), and
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Fnoc- F%mﬁﬁ§'%FEH@¥W26§?§P¥8#F§¥@Qf5l%?#ﬂ?¥$?“§éﬁ@%§h@?}f?LfgﬁfgﬁpgThr(tBu)
- Ar g( RBfidval @-0REGED oNMEs Alie ('?Alfa)lt-aﬁi&{e%éﬁ) 99 Rg ATsdgmblpin, 1.0 g (0. 22

mol ), obtained fro Exanple was washed wth DWVF, deprotected and washed
and coupled in DMV with m dPEGh=24 (Quanta Bi odesign, 308 ng, 0.275 nmol);
N- hydr oxybenzotriazole (40 ng, 0.30 mmol), and diisopropyl-carbodiim de
(320 pl, 2.0 mol) were coupled and stirred for 18 hr. After washing with
DMF 4 times the alloc protecting group was renoved with 50.0 ng PdCl2

(tri Phenyl Phosphi ne)2, 50 uL Morpholine, 100 uL Acetic acid in 15 nL DWF
under an atnosphere of Ar, and then 500 uL Bu3SnH was added. Bubbling with
Ar continued until the yellow solution becone reddi sh brown. The reaction
was then mxed for 1/4 hr and washed 3 tinmes wth DMF. The above procedure

. o o - - v o o,

loy



was washed 4 tinmes alternately with MeOH and CH2Cl2and finally 4 tinmes with
CH2C12 before cleavage with TFA 17 nL and 400 uL i PrSiH and 800 uL

pr opanet hwolz2ofiorssB2hr, precipitated in 100.0 nL Et 20, cecgtrmrbagessisvashed
and dried in vacuo. The crude peptide was purified by follow ng the
procedure in Exanple 3 to yield 51 ng (6 %9 of white anorphous powder.
(ES)+- LCVMB m e cal cul ated C182H303N35056S2 3939. 14, Found 3939. 14. EXAMPLE
29 Preparation of C H3-(0 C 112C 112)23-0-(C H2)2-C O-Ile-Lys

( Pal 3

G g PRI SR e ¥ D Bisppropytnsestonigicr 202 e a

Fnoc- klegs CLOYI@(eA'ah@Q)rrdaqar 1y B Riaer wlaﬁl(nwl)h DYIH 4 Binds the dHASiR6itElng gtowy Val - Thr (
t Bu) - Ar g( Pbf) - §prt) NMVEe - Ar (Mrl@@i{]r(tBU& Ri nk Am de Resin, 1.0 g (0.22
nmol ) wa&bﬁttWﬁ@@flthr ExagBiel @riPhgaylP 8823t HLDgTphelisr Hi0ad: Aeetissdidnashed

6l\ll-nﬂygro l%gnzo %?%gn?%gé;g&é?’%@%ﬂ%auﬁ%d%ﬁ g@%?%‘%@l jﬁgar‘%gy Iélmrrgol )

(320 [Alr,coﬂnﬁledimﬁil)tha/\ﬂﬂlew(sohmbleﬂecaﬁﬁ r&ddishrbeeiwit. dthe k&ction waf then mvedomg Wit h
DMF 4 times the alloc protecti 3 group was renoved with 50.0 ng PdCl2

(tri PhERFIaph3episdReymes vyth IAMFpiis sBeyersocedps \as rapeated @ saeqnd time (s i DVF
under I ng with
A o A B e e P e B B %2t on
was t hiswrs witk @MF 02rtmhés45%1 IDIEAd)Wsahéd tiBncs DMK and 4 hmﬂvﬁlth ThbChibotoec pr ocedur e

120 1 SRS IS S T LR S BRSPS ot
5% DI 46 DM 8D, dentrbiBS1, Whed Ahd @ﬁed/vﬁsvhudagTEéraﬁa%ré&é@%mnféd?@ 0 ng; 01.0

mol ), N-hydroxybenzotriazole (150 ng,
di i sofrlbpyig tbaphysddurerindexa®Rs3 Wl yield 90 maWhd 2010 M0ds 282 ROTHERREID/ (B65660 59
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di i sopropyl -carbodiimde (875 ul, 5.0 mvol) in DVF 15.0 nL was coupled 18
hr. The ninhydrin was a reddish- purol e and FnocCys(S03)Na2 (470.0 ng; 01.0
mol ), N-hydroxybenzotri azol e (1BBAMPLE 190 mol ), and

dIISO .car i (,875 1 Su I 6
?épﬁ% nmbg vd;?}?%mgg##ﬂ\mc?hgﬁ%ﬂsia's%q%ﬁ Iliﬁ-olr:?glj_dLoxy en t‘l?l azol e
(425 M- AdglGR-(NVIk)- ArdTEANEBOQ3 TlFA 3. 0 mmol ) and Pal mitoyl chlori de (2.8
m, 2.75 nmmol) were reacted in 15 nmL CH2Cl12 for 5 mn and added to the
peptide resin. The reaction was stirred for 18 hr andggashed with DVF 2
times and CH2C12 3 tines before cleavage with TFA and 400 uL |Pr Si H
and 800 uL propanethiol for 6 [y, precipitat egln 0 y
centrifuged, washed and dried ifn wacuo. The c\ude
foll owi ng the procedure i
powder . (ES+L m e caj cul htds 2l
EXAVPLE et QG bal mto%l- [Box- GYHB Lol
CH2C112) 0 (C112 2-C 0] -Pg a-G tiHi S- T ﬁwly_eu ngTr -VaI Th EN
r-Arg- Gn NH212’1‘FA Ne\j /11 1NIAI [1rN)I'N
VIN HN4: dO\ovoyAHo\O\OANk NJNNLN

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
6aminohexanoic acid (355.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc
removal m-dPEGn=16 NHS ester (Quanta Biodesign, 238 mg, 0.275 mmol); N-
hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 uL 2.0 mmole)



Frnoc-1le-Lys(Alloc)-Pga-Cit-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val -Thr (tBu)
-Arg(Pbf)- An(Trt)-NMe-Arg(Mr)-Tyr(tBu)-Ri nk Am de Resin, 1.0 g (0. 22
mrol ) , obbDabnedsfzom Exanpl e 6A, was washed with DVF, eepmrre@obeds@and
washed and coupled in DVF wi th Frnocedm nohexanoic acid (355.0 ng; 1.0

mol ), N hydroxybenzotriazole (150 ng, 1.110 mmol), and

di i sopropyl -carbodiimde (875 ul, 5.0 mol) in 15 nL DMF was coupled for 18
hr. After Fnoc renpoval and washing with DMF and CH2C12,
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resin., The reaction was stjrred for 18 hr, After washin th DMF 4 tines
the af bxMprYYE i gnghermpherast Aéﬁﬁ%hfnv?ﬂ? L35 Dy apaddEd- Bubbhng with

(triP i DAV
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was then mxed for 1/4 hr and The above procedure
wns r dpeataudiice a8k s PraRos RER (ol Tor LIRS e aRF RoghO s Enar bl ack
col Or}n&Q%ltﬁWFOZt%gs 9, Dlﬁhﬁ)m%ﬁéﬂqttm’{@@mﬁﬁlﬁﬂn%es& vaE@FVé‘{iL%eM 2 tines
5% DI EA/ DMF ‘4 times DAV and coupled in with mdP 12 NHS ester

(QJanma‘BlgodetblT@m 171@9ang40@u2715*8&im®800mlhgrdpmﬂmdrfqr(ﬁm alz:oilpéat(:dlm my, 0.30

mmol dij so car iimde (1.50 2.0 ml) were.c | ed and
M it o Ko A g&?ﬁgm bigh i The ot e ThEreBR: 5 s s
bef or gRhaaVRE Brodbduie T ldﬂ—to%ﬂadé@% 59,6 B hitadifordAhis PowidEL pEgHet hi ol
for 6 hr, precipitated |n 00.0 Et 2 centrifuged, washed and dried in

vacuo! Cmﬂtqwlaﬁ)@pﬁ?mdbn%@spﬁm‘fV%EOBWNWHB\M ng the procedure in Exanple
3toyield 73 ng (12% of white anorphous powder. (ES)+-LCM5 nfe cal cul ated
Cl144H228N34033 2961. 72, Found 2961. 70. EXAMPLE 31 Preparation of

Pal m t oyl- 6Ahx- 11 e-Lys EC H3- (0 £XKA@HIRPd1-0- (C H2)2-C

01-Pga-Cit-H s-Tyr-LeuAsn-Trp-Val - Thr- Arg- @ n- (NMe) - Ar NH2 2 TFA
Fnoc- Prepargdemel GH)- cq:%f&cap)zs-.q-ncy(z)rppﬁmﬁ@w l’lgeuAligsH(S%XI)qu—ﬁstrpwl( t Bu)

Ar g( ( ?&M W (tBu)-Rink Anmde Resin, 1.0 g (0.22
mml)%fr Afrglngl H&Ié)m%'rﬁ% 61A T\j}\;/as washed with DVF, deprotected and
washed and coupled in DWW with Fnoc- WO 2011/ 045232PCT/ EP2010/ 065060 61
6am nohexanoi ¢ acid (355.0 ng; 1.0 mmol), N-hydroxybenz i azol e (150 ny,

1.110 mol ), and dii sopropyl -car bolel m de (875 uI 5.0 g L DMV
was coupled for 18 hr. After FnopcC r py al : i} 2C12,
N- hydr oxybenzotri azol e (425 ng, ) and
Pal m toyl chloride (2.8 nl, 2. ¢.A: 3 ANt CREAHIR A or 5
mn and gdﬁédbwmcﬁé’ﬁtoﬁd@o Bsi n. ¢ i pno Wﬁé ior g &d i ol §

After wa he all otetln grbup waIA dﬁved Wi th
50. 0 ng y&%%l%ﬁdspﬁl ne) 2, 50“ uL Morphol ing, 100 ulL“\Acedi c acid
in 15 DMF under an at nosphere of Ar, and th 500 uL Bu3Sn added

Bubbl i ng with Ar continued until the yeI | ow sol ution becone reddi sh brown.

e A T S D

to al ma{trrtbyﬂ\adé@Amg(l\/ﬁr))ijraBu)LAﬁndecRmk Retin,. 1.0The(02ankcl), obtesnodefsined 2 t| nes

th DVF, 2 t 5% DI EA/ DVF d led |
I APEGNEIDC (4578 01 COLAT . 8BRS Lrf e B GRS A it [

N- hyd%%@%%lé h@}& is8, drﬂg ln@anﬂ)O’Q\I B ybe Mol PR &B¥i 1FRRRYI A de

(1.50 , 2.0 mmol) were €oupl ed and stlrred for 18 hr he resin was
wash eduwptdpy]:aM?b@intmdﬂe(&énu 50HR@AR 181 mhB¥MB efas ceumdéd@my &g br. Viftch FIiBA 17 nlL

and 400 uL. i Pr. d 800 th| for i pi 100.0
¢ SO0V (e S BHaR GoF a 81279 St Nrhuiop ool Bl 610 as

puri fiyedoby Ifnﬁlb)oéﬁdn@ushﬁ%gg[&%ﬁ%ﬁie' (fﬁf amplind) wWero¥do8hidd 481 iBreli ¥OX9 Of
whi t e anor phous powd +-LCMS ni'e cafcul ated C152H244N34037 3137.83
Found 1818 AfB8 waE)@g\zWLEDMF Pnlep&tlataﬂlompmtecﬁ@ giotpyhs Ghmwed wath §G0 BEG H3- (0 C
H2C112) 15-0-(C H2)2-C 01

-Pga-Cit-His-Tyr-LeuAsn-Trp-Val -Thr-Arg-@ n-(NMe)-Arg-Tyr-NH2 1:2 TFA
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Frmoc-1le-Lys(Alloc)-Pga-Cit-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(tBu)
- Ar g( Pbf )woGbni(olisazp- NMe- Arg(Mr) - Tyr (t Bu) - R nk Ami de Regcm/Bre@innesodo 0 ¢
(0.22 mol ), obtained from Exanple @8, was washed with DWVF, deprotected and
washed and coupled in DV wi th Fnoc6am nohexanoic acid (355.0 ng; 1.0

mml ), N hydroxybenzotriazole (150 ng, 1.110 nmol), and

di i sopropyl -carbodiimde (875 ul, 5.0 nmol) in 15 nL DVF was coupled for 18

hr. A i - Wi

N- hy d?ggf tg@&%‘/ﬁg%\@e)z( ggél‘ﬁﬁ%?*?@.g&*@oﬁwﬁ%@?%3‘%12,“4%%6%) and
Pal m toydspldne of Aend theB 500 pL Bu/Snthwad jddeer Bublging twéth Arvohbtnued uehi2@d2 for 5
m n and added to the peptide resin. The reaction was stirred for 18 hr.

Aft er Y%&éw%%b@wwdﬁlsl% priowa. Theereagtionevas thandpixechigr dPdupndaeshed doved wi t h
50.0 t d
h 15 e B BME L TROAR, PRASRIE WA fegiath HleoDE ARE LA m i 868U © ot
Bubbl brgvnsiotatmest blacintalow) éak llA4htq 1/2thhe Theproduet Gk waslexd 2o@oasmeathr BN, 3h br own.

The reacti S n mxed for. 1/4 hr an d 3t nes W, The
b ve iR Ao R SRS PR bt i S TR tr elefage MihT R T ke own
to al msindod&k 1Pf?jllqra)1d E@f urd fbpﬁﬁbtﬂi()lzfopé hr %1&5&@%100"@&%%9(1 2 tines

W th , 2 tinmes 5% Dl tinmes coupled in DMF with

m dPEGmtifigiHe aslkxidend @@m@mt@c@ chie smgﬂ peiniig m puwaified By fodloivjng the

N—hydrox enzotriazo . | diis I odj i m de
(320 BROUBR Trh e st a1 oL VRS Pl s . S TR e vashed
W th BiNEulzed CES, 2060 CHA6E 23 FrduniresiobeBor e cl eavage with TFA 17 nL and 400
uL i PrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 nL Et 20,
centrifuged, washed and dried in vacuo. The crude peptide was purified by
followi ng the procedure in Exanp%géﬁ%%l@égel d 32 ng (5% of white anorphous
powder. (ES)+-LCVS m e cal cul at N3404 3313.93, Found 3313.93. WO
2011/ P4&Aapsal 61ER2£Ile0Lm5ﬁ§@)cﬁﬁcE)f,ANE(lcEz)gaoqumlgtliﬁsrrﬁfLeu-Asn-Trp-Val-Thr-

Ei cosanoyl- 6Ahx-11 e- LNI‘V& (OCH2C112) 23-0- (CH2) 2- COPga- Ci t - Hi s- Tyr Leu- Asn-
Tr p- vargfrap-(NMe)chyg-T ﬁzArbTFg}r-NHz 1:2 TFA

Froc- 11l e-Lys(Alloc)-Pga-Cit-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(tBu)
-Arg(Pbf)- An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Am de Resin .0 g (0.22 mmol),
obt ai ned from Exanpl e 6A, was shed wi th DVF, depr ot ed and washgdoand

coupled in DV with Fnoc6am xanoi ¢ acid ( LY N ° ),

N- hydr oxybenzotri azol e (150 MJ;%O ol )g an I iosfopr: s ¢ar bgqd™ m de
(875 ul, 5.0 mmol) in 15 ni DVES v ey Qog moval
Ei cosanoic acid 313.0 ng (1.0 rrrml y xy‘b ethNéz,Ql 1 ng,s 1.10
nmmol ), and diisopropyl -carbodiimd (875 ulel 5. in 150 nL was

coupl ed 30d QIR ALESARQR ALEAK 0 AN EI Washing with DI\/F 4 ti meéi the al | oc
prot ect i %gfmﬁjwas removed with 50.0 ng F’HClZ(trl Phenyl PhaSphi ?ﬁé‘)z 50 uL
n

Mor phol i MRV AW YW™MS nl DVF under an atnosphere of Ar, and

t hen 500 uL Bu3SnH was added. Bubbling with Ar continued until the eI | ow
ot Ut FORCHIEdORA e BT ST S0 TS TH B H- AE TN B HEXEHPErAEDA nd

washe oV, dur a ond tine

(eni o Cptrko R T-Be QM PUERBRAFIPRIGRCHOR, (R EEREDRRR BFETC 1) Doy

The piEaduglt 6wasmsmslkeeldmﬂl ]DMFeSepmthhecﬂ)MEd Az ctylanels ARSH WhdhivgDNth vidF 4 t 1 mes

DMVF and coupl ed in DM with mdPEGI=24 anta Bi de5| 0, 275

rmrol ) {MGE G @HBsHAeRsHeE $Ho4p ma%reewewth0§ % 3% TG (taeny SPhosphine: 50 i

di | sORiQRIdifiEr ROl Al obid2P) Ph B uREGlah oS h&@‘dPA?ddn&%n%bb;uLEd for 18
hr. esin was washed with DVF 2 tines and 2C12 3 tines before

cl eav@génhl whs added. 1Bubﬂbngmth490®ouﬂ1nuea>mﬁulkﬁhayfdlo®0a©hmlbn bcqmmrredldlsldiro‘fvm 6 hr,

preci l:Phg ?é[agtSjorll vrx}aslt gn I%IXC for I%P hr an rQJ;[/arsfleduSg‘umes wit SB‘R& aﬂle a [){/ee Igirolcendu\r/eav%gso

repeated a second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr.

The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and m-



WO 2011/ 045232PCT/ EP2010/ 065060 64 The crude peptide was purified by
follow ng the procedure in Exanple 3 to yield 64 ng (9% of white anorphous
powder. (6)0tilodkiS2nT e cal cul at ed C180H300N34049 3722. 2@CTHrued/08508@. 19.
EXAVPLE 34 Preparation of Palmtoyl-48Ahx-11e-Lys EC H3-(0 C H2C112)23-0-(C
H2) 2-C 01 -Pga- Arg-Hi s- TyrLeu-Asn-Trp-Val-Thr-Arg-d n-(NWe)-Arg-Tyr -NH2
1:3 TFA rcf\eO "ct\eO "o/\eOv,o0i\e0' /Noi\eO\/v\r

ov?o0i NI : V?0i \ | ov?0i \ A/ v\ eovv\ eovv\ A

By - A BT (0 e e s R o R T R AR M 030 Y 07
Mol ) mneddf, @hd @lilsdpi Gyl-ExBodIngd H(3 205 zwas]h@q wiré Bouphdd, andem@d Recledr. a[rmd washed
and coupled in DMF with Fnoc6am nohexanoi ¢ acid (355.0 1.0 mmol),

N- hy dPeitifis derHb s Washed4 (59 With C%Cbr@f%ﬁpe)vag%wah dFAsidprbpyd 4Q0wlhodi i m de
875 |
tna vilapitbaft ST b Py . WREREGHEL 00 Ay B Db 5L iER% 0@

mol ) driéd EAzaélﬁDCThel bnudapaotmIBMa); IﬁlmﬂedPajr ﬂillbwyig thdprotédies fEx8mple,3 tB yiedd nmol )
were reacted in. 1 or m n and added to the peptide resin. The
react ﬁém&,{ég/o%pfwh%a%’ph% mwderA@w-Iv%MﬁﬂW@ celpc At nes the al | oc
prot eggﬁygs GHAMP 3¥esgs enoved with 50.0 nmg PACl2 (triPhenyl Phosphine)2, 50
uL Mor pho 100 uL Acetic acid in 15 nL DVF under an atnosphere of Ar,
and t hen 500 uL Bu3SnH was added. Bubbling with Ar continued until the

yel | ow sol uti on becone reddish brﬁgn Th reactl on was then mxed for 1/4
hr and washed 3 tines with DW. procedure was repeated a second
time @t&a3adiéd'Br kfhe[d&ﬁ‘z@H z-é%rﬂé-dif HWLyTséElé’dsHﬂg}l gghﬁ%lﬁ ﬁ{&a(f[})M')__ Rf)-PHad to 1/2
hr. The product was washe times with times 5% and 4
times ADWil&er'rd@upthsﬁTrmVMhmrg-Giﬂlldmm—zxtg-ImHﬂiizd Bilbdesi gn, 308 ny,
0.275 mol ); N hydroxybenzotriazole (40 ng, 0.30 mmol), and diisopropyl -

WO 2011/ 045232PCT/ EP2010/ 065060 65 car bodiim de ( [iL, 2.0 mol) were
coupled and stirred fgf 18 hr. The resin was washeg{wi th DVF 2 ting
CH2C12 3 times beforeyCl eavage with TFANIJ and rO uL i Pl H a @
pr opanet a\,@oP\c;}\?: pi tated |on 0 Og “gent.r | s
and dried in vacuo. oTlglé % Ybu Yf'he N \ip A N
procedure in Exanple 3 to 4660 i“te/\armqf oUS ROWWE
(ES) +-LCMS m e cal cul ated 7/6H293N3 48 16 Found 3865. 15, EXAVPLE 35
Pr epar ati on of % KR

Ei cosanoyl- 6Ahx- 11 e-Lys[ CH3-K OCHZCllZ) 23 0- (CH2) 2- COPga- Arg Hi s- Tereu Asn-
Tr p- Val - Thr - Ar g- G n- ( NMVE) - Af“qﬁ*yr-NHz 1: 3 TFA

]ANJ\/\/W\/\/W\/\

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF and 2-[2-(2-
Methoxy-ethoxy)-ethoxy]-acetic acid (m-dPEGn=3) (Quanta Biodesign, 178 mg, 1.0 mmol); N-
hydroxybenzotriazole (135 mg, 1.00 mmol), and diisopropyl-carbodiimide (3.0 ml, 4.0 mmol)
were coupled and stirred for 18 hr. After washing with DMF 4 times the alloc protecting group
was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid
in 15 mL DMF under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with
Ar continued until the yellow solution become reddish brown. The reaction was then mixed for
1/4 hr and washed 3 times with DMF. The above procedure was repeated a second time (this

time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0a@523¢ Trt ) - NMe- Arg(Mr) - Tyr (t Bu) - R ng Am decRaproeno/0ds060 g (0. 22
mol ), obtained from Exanple 6, was washed with DVF, deprotected and washed
and coupled in DV wth Fnoc6am nohexanoic acid (355.0 ng; 1.0 mol),

N- hydr oxybenzotriazole (150 ng, 1.110 mmol), and dii sopropyl -carbodiim de
(875 ul, 5.0 mol) in 15 nL DVF was coupled for 18 hr. After Fnoc renoval

Ei cos rA | 0 , 1.10
ot ) A 1 IR S chocd 90 AT URE R 4 RSP MRRREGRLOBRR SRR 0] 1 e
coupl etnandNdyimok@ni@riazb® M50 mif t €0 nwadiend dibdphoiIiMearBodiintigs (375 @l,ald oc
protecti nglina@(/)[up was_ renoved with 50.0 PdC12 (tri Phenyl PhosEhl ne)2, 50

uL Mo F188 IHItWA&é‘?"rpéedafET i i Afisr RpogygpoyAldanocsAlup RIS ARe P &g Ar |

dt t h
sgllo&??oﬁﬁgggﬁlﬁHco re |sﬂegpg§%?H?Hgg?%g%?fgﬁoébg%lﬁﬂhgﬁ#@éghP e1/4
hr andl, \E/a()SIhm_dl)fﬂ I]?Mﬁﬁi(m'nL twabkBupléthfor &b b é fier Bimed tmevaka Eicosmeataed d3econd
{0 Nl B 3 P £ R BB el RS bl QlodliRac s 10 1/2
2011/ Qﬂ@ D(h;/?FVnEBR/ﬁﬂfy @ﬁfi%& c@ﬁ](QIE& F32 S 8 10 EN APV S @:Q&e& 4 'ﬂng?ssalt@ﬁi\e(te%nd

coupl ed anta Bi odesign, 308 ng, O.
N— hydM@th@Ni@tld Chizok @nd( ﬂt@ﬂyrd tnmesmtlr%i()lg bedord Chtavag@p&nthﬁl;ﬂ/’ca? b.cind mi de (320

pl ed anpd redforl. . Th in S shed with
v 2400 FE S it R p R PRt Bl re b Bivalin Too e £ SE s b REe "0l
l Pr Si KHagtitd 28@Qritth-inRaeRamat Biuaé péide &ab rpuriBE€BY Rillbaigdhd prod&lrdinmL Et 20,
centrifuged, washed and dried 1n vacuo. The crude peptide was purified by

f ol | ofikpgPle Ao pielcHAnE €% hofifepmrphous pywé¢rd(F§6+1£§1\(I& w/ogalgfatodhi t e

anorp er ) cal cul at ed C180H301N35048 3721. 22, Found
ST P R 2926 gr%ﬁgg\gz%gof

Laur oyl- 6Ahx-11 e-Lys[ CH3- (OCH2C112) 23-0- (CH2) 2-00] - Pga-Ci t - Hi s- Tyr-LeuAsn-T
rp-Val - Thr-Arg-d n- (NVe) - Arg-Tyr-NH2 1:2 TFA 1) YNs(LN1441NNY1 4\N)1) N N
CVNYseN O IN kirNN O 1j NoL 0 N EXAMPLE 23

Preparation of CH;-(OCH,CH,);-O-(CH,),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-
Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr -NH, 1:2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with m-
dPEGn=8 (Quanta Biodesign, 114 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30
mmol), and diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr.
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Frmoc-1le-Lys(Alloc)-Pga-Cit-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(tBu)
- Ar g( Pbf )woGbmi(oks132- NMe- Arg(Mr) - Tyr (t Bu) - Rl ng Am de Re®Cm/EP2010/065060. 22
mrol ), obtained from Exanpl e 6A, wassiwashed wi th DMF, deprotected and
washed and coupled in DV wi th Fnoc6am nohexanoic acid (355.0 ng; 1.0

mmol ), N hydroxybenzotriazole (150 ng, 1.110 mmol), and

di i sopropyl - carbodl imde (875 ul, 5.0 mvol) in 15 nL DMF was coupled for 18

hr. Ahts | j '

N hydr oxyggnz Fi azlc?ﬁJ H%g%{hﬁﬁl?&dlﬂfég%‘ggg ) gvésdl% Il scl(l')jvovrﬂcl) 50 0 maﬁ'%dcch i mde
(875 ytriPhényPhiowpline),i, BO mWﬂ:ﬁahGhﬂd,mmngA@etm&dilandnitDMfetThdfef)an 18 hr. After
washing with DM 4 tinmes the alloc protecting group was renmoved with 50.0

rrg Pdefosphgre phanyneHiss sHP H%)less%wa{a%ii pRyPhlRE Withgly' qentingedintl thei d in 15
elW&ﬂlH%ﬂr@&dméﬁaﬁgﬁbﬁtvn he Q&lotn@ﬁgw Sg?ﬂéd %F:f@rﬂfj aﬁ@%vag'%gl Sh br own.

Bubb ng wt conti nued unti e yel ut1on becone r
The r ¢aes with DME. Theasbove xededwe W]Mé fephatedm secnnd Himd (1Bis tAE yleldlngadark

2011/ 045232PCT/ E 010/0 60 67 Linmes wt bove e was
repea %Vnaoéagg‘bsﬁ agk golo ?E‘Pﬁ 14449 Héh% @Ped]i’rﬁ U V@éW‘thﬁd °ES léh bl ack
col or YOk kA DV dnd ind NSV PRHSGINBRBYRRARIINZ 01l TR @DV, 2 1 es
5% DI EA/ DMF and 4 times DAV and coupled in h mdPEGn 24 (Quant a

Bi odesydgnxyt8®tmagoleq] s b0 jomal), hyd dasophanykearbodinudee(87 201, A, mDoBd nmol ) ,

T8 e DVRES BG: R el dhelh 7 feBibo oo Rag ron e B Rl fer or e
cl eaVﬁﬂl%lWHydT&?bé&ofﬂaz@l@@lM g uL10 Bﬁﬁl)w@ndlls%@pwua%daﬂmt(ms}m $or 6 hr,
precipitated in mL Et 20 centrlfugﬁed washed and dried in vacuo. The

cr ude npePrin BES0 pﬁ{‘ivﬂlscz@@lplbqfqrdl&lmmm s rpmee inosanors Eilaiigilemg to yi el d
63 ngy it e am)r ES) ¢+ ul..at.ed
7004 (s e yBEPS RAGHE O BRIRS A o il B e S P BN S 75

Myri sBQMﬁm6AhXDME}Mﬁi% o(o@bti?faﬂamﬁ The(r@ﬂi)vas QhePoeriféstalteinaityr - Leu- Asn-
Trp-Val -Thr-Arg-G@n -Arg-Tyr-NH2 1:2 TFEA

Froc- WI@M%I(IAW Qél)zcbar&l a%ly |4| tﬁ’(leFr"Yl}h G (Lt e clogvass ity kA 17 pvaad- Thr (t Bu)

L I

was hedzaemad aaddptdEd viacudDVhe wdutlé pﬁmde ﬁam pmﬁe(kbylfaillcwﬁlglthie $r36&lue: ig; 1.0

nmol ), N hydr oxybhenzotri azol e E}‘i nmol )

di | sOBFEBYE o tiddpT medel egeEwhite a%oreﬁwyvd% (li@*ﬁLCWﬁé%lC‘éﬁﬁ%l ed for 18
hr. AL S 6. Tl ridd! §felc79ac' d 2520.0 nmg (1.0 mml ) o

N- hydr oxyf)enzoi riazole (150 ng, 1.10 nmmol ), and dii sopropyl -carbodii m de

(875 ul, 5.0 nmmol) in DIVF 15.0 nL was coupled and stirred for 18 hr. After
washing with DM 4 tines the allgmﬁtkgﬁtlng group was renoved with 50.0
ng PdC12 (tri Phenyl Phosphi ne) 2, 6ho| ine, 100 uL Acetic acid in 15

m DM[_’rémﬁiEt"imﬁ@f CH;-(OCH,CH,)-O-(CH,),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-
Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:2 TFA



WO 2011/ 045232PCT/ EP2010/ 065060 68 at nosphere of Ar, and then 500 uL Bu3SnH
was added. Bubbling with Ar continued until the yell ow sol ution becone

reddi sh bwowni1/0kb=s2r eacti on was then m xed for 1/4 hr amrdTEesnedeDed i mes

wi th DMF. The above procedure was repeated a second tinme (this tinme
yielding a dark brown to al nost black color) for 1/4 to 1/2 hr. The product
was washed 2 tines with DMF, 2 tines 5% DI EA/DVF and 4 tines DAV and
coupled in DMF with mdPEG=24 (Quanta Biodesign, 308 ng, 0.275 nmol);
N-hydr oxybenzotriazole (40 ng, 0.30 mmol), and diisopropyl carbodiimde (320
pl, 2.0 mml) were coupled and stirred for 18 hr. @ resin was washed with

i PrSiH and 800 uL propan ¥t hiol for 6 hr, ?Nem |tat |J1 100

centrifu fﬂ\ekt N vacuo.o
fol I ow nae h\,o\]g[o\,@\g\u/r\go K N2 g Ve g (,@ ok,
powder . LEVS mPe” cal cul at LY 4288 %@68,& 1M,

EXAMPLE 38 Preparatlon of \

Pal i t oy 1- 6Ahx- NH CH2CH2- ( TH2) 23- 0- %342)2 2011 e- Lys- P Arg Hi s- Tyr- Leu
- Asn- Tr p- Val - Thr - Arg- @ n- ( NMe Arg Tyr N 3 TFANAO TO )‘N V.10
\ pv?oi \ pv?00 \ ,ONv \ pv% )-N H . N1 0y Ovv \ va0| \ "OvNo, \
pvy \ IN Noi \ I N No? \ pv ko OL\ HO ;IN O TIN O NAN NAN

Frnoc- 11 e-Lys(All oc) - Pga- Ar g( PbO-

(Trt) Tyr (tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
tBu) - Arg(Pbf)- 4 n(Trt)- NMe- Argf i)/\?w*(/t\Bu)\/F%/ng\Am de Resin, 1.0 g (0.22

nol ), obtai ned from Exanple 6, QI\B.S washed wi th DMF, deprotect ed and washed
and coupled in DMF with Fnoc- NdPeg(n=24) (Quanta Bi odesign, 333 ng, 0.90
mmol ), N-hydroxybenzotriazole (150 ng, 1.110 nmol), and

di i SOpT B l=1G8(A1RR)PiH-Ae(b BT i) TR Bl Adh( 8 - T DTGB ANRPBYL Or 18

hr. After Fnoc renoval and washi ng . Fnobc-6am nohexanoi ¢ acid

(355. Gilitdrt)-NNGe-riwglMtr)-Narttipel - ényclﬁelhmbﬁeiua,zloq) g (O130umyg)), obtairkd framwl ), and
diis O%Q%Bﬁ’lle 6, %Jag gvcejllsllleglv&glﬁl ISI@[%Sdepr(’)tectec(l) rTH%va%hed and coupled in DMF with m-

dPEGn=12 NHS ester (Quanta Biodesign, 189 mg, 0.275 mmol); N-hydroxybenzotriazole (40
mg, 0.30 mmol), and diisopropyl-carbodiimide (320 pL, 2.0 mmol) were coupled and stirred for
18 hr. After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg
PdCL, (triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. Fmoc-Glu-OtBu (426.0 mg; 01.0 mmol ), N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
DMF 15.0 mL was coupled for 18 hr. After Fmoc removal Fmoc-Glu-OtBu (426.0 mg; 01.0
mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0
mmol)in DMF 15.0 mL was coupled for 18 hr. After Fmoc removal Eicosanoic acid 313.0 mg
(1.0 mm) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul,
5.0 mmol) in DMF 15.0 mL was coupled for 18 hr. The resin was washed 4 times alternately
with MeOH and CH»CL, and finally 4 times with CH,Cl, before cleavage with TFA 17 mL and
400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged,



WO 2011/ 045232PCT/ EP2010/ 065060 69 in 15 m . DMF was coupled for 18 hr.
After Fnoc renoval and washing with DMF and CH2C12, N-hydroxybenzotri azole
(425 ng, Wobbh/oasmbk), DI EA (500 uL, 3.0 m) and Pal m t oylpcethiposiodeso6®. 8 m ,
2.75 m were reacted in 15 nL CH2C1Z3for 5 min and added to the peptide
resin. The reaction was stirred for 18 hr. After washing with DAV 4 tines
the alloc protecting group was renoved with 50.0 ng

PdC12(tri Phenyl Phosphi ne)2, 50 uL Morpholine, 100 uL Acetic acid in 15 niL

DVF u - [7DA e r ed. Bubbling
w'th Arseana SHEERRARLE 1L e pfifRe LR Tl B s PR B ARRE, Prre

r eact Eeammplas to hiehl 66 xed 11%) oflwhitdumaphbusgshvder. BES )H-rESMBint/b cilddatedhe above
procedure was repeated a second tinme (this time yielding a dark brown to

al rmstclﬁbﬁééﬂ%(%l&3)”-7150]?01111}{143(}33-79/2 hr. The product was washed 2 tines with
DVF, 2 tines 5% DI EA/DVF and 4 tines DVF and coupled in DVF with m dPEGh=24
(Quanta Bi odesign, 308 ng, 0.275 mmol); N hydroxybenzotriazole (40 ng, 0.30
nmol ), and dii sopropyl -carbodi i NENAMBEZBD 2511, 2.0 mmol) were coupl ed and

stirr dfor,18%lhr. The resin was vvasheﬂwitth\/FZtl and Cl2 3 tines
bef or RN GHr(PGHREHYFOCH§ Ozl Lyt (Eiqes ajayl-gam “'@E“ﬁ%&ﬁet hi ol
for 6PHBaA@[ﬁﬁlﬂ’rtI%uQQsﬁ-FTrﬂ—%l—qlﬁiA@@ﬂr-(Pﬁﬁ@*ﬁkﬁ-‘i@’?—@l&v‘ﬁ@m and dried in
vacuo. The crude peptide was purified by followng the procedure in Exanple
3toyield 55 ng (7% of white anorphous powder. (ES)&-LCMS nfe cal cul ated
Cl77H296N36048 3694.18 , Found 3694.19. EXAMPLE 39 PjeYyaration of
Ae-11e-Lys[ Pal mtoyl-6Ahx- NH GH2CH2- ( OCH2CH2) 23- 0- ( CN&) 2- COch!)aAr jos- Tyr -
Leu- Asn- Tr p- Val - Thr - Ar g- A no(NdMey - Ar g- Tyr - NHZY, 1:

TFASWD M
2011/ 045232 REUERIQBATEB IR KO AL NIV N NN o (N o (Toye | J
Froc-11e-Lys(Al I oc) - Pga- Ar g( 4 JNE) ~ Rt Ng!fe Igs? v IrARAVal - Thr (
t Bu) - Ar g(daf Ao & RETAIA rgl:i @/ﬁ(e B ;ﬁp g egl;of éVIctg hié)ndg (0. 22

g
nmol ), obtal ned ?rom%xanp?e 6, S
Acetyl ated. After washing with DM’EQ4 ti mesht he | Oc protecti ngdgroup was

renmoved with 50.0 ng PdC12(tri Pheryl Phosphige)2, 50 uL Morplol i pk, 100 uL
Acetic acid in 15 nL DM under an atnosphere of Ar, and then 500 uL Bu3SnH
was added. Bubbling with Ar cont ioirﬁ until the yell ow sol ution becone
reddi sh brown. The reaction was theﬁgm xed for 1/4 hr and washed 3 tinmes
with DMF. The above procedure was rg epted a second time (this time

yi el ding a dark brown to al nost bl ac‘meto 1/2 hr. The product
was washed 2 tines with DMF, 2 tines’ 5% DI EA/DMF and 4 tines DWVF and

coupled in DVF wi th m dPEGh=24 (FQJanta Bi odesi gn, 308 , 0.275 mmol );
Nhydr §RpedlAdattAlles bPea-(ag Pl Hig' garbefﬁﬂl));LearmsngTﬁt)sEm‘éﬁy hr¢Bebos(Pde (320

|, 2 ' - 8 : A\ gt :
fepr o TN By R LA MRS PR ER A M o B Rt ER BB ) quant a
Bi odegixamnple 83 valiyasiedSAthDWIF) depbtetiyd rand ywastiedeind icawpdddein CINGD with,m-1. 110
and diisopropyl-carbodiimde (875 ul, 5 0 mmvle

mol ), ) in 15 mL DWF
coupl EBEEBT! o0 ¥HRestenfQuantadpigdesiandifane dhél WasRD ny-hxsiorysgpotriazole (40

FCORHE USRS SRRk QL b0 DXL RBERA el (150
DVF was he oufdr edshing wikB DIME 4 Ahiee theRallo€ proedttin@groa tvavasiu vagd widht $0.Ovhg and

CH2C12, N-h,édrox benzotriazol e (425 mI:; 3.150 mm] ), DI EAB{SOO uL, 3.0
mol ) PaRk tERheaIFRsphing)-0 59 d Ylotrgolie, T80 vis Agerin acid jal & mleRMTagndenan 5

CH2CLam®bhae Ot Ar ARG uRAIE ul Bul it REPEIAE. BESIR WA GRRIAMHARe STI 1T ed

for 1 e résin wa
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3

was

times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. Fmoc-Glu-OtBu (426.0 mg; 01.0 mmol ), N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in



WO 2011/ 045232PCT/ EP2010/ 065060 71 washed with CH2Cl12 4 tinmes before

cl eavage with TFA 17 nL and 400 uL i PrSiH and 800 uL propanethiol for 6 hr,
precipit avedoim43f0. 0 nL Et 20, centrifuged, washed and ecira®0mw/09mm600. The
crude peptide was purified by foll owng the procedure in Exanple 3 to yield
58 ng (8% of white anorphous powder. (ES)+-LCMS nie calcul ated
C179H298N36049 3736.19 Found 3736.20. EXAMPLE 40 Preparation of

Pal m t oy1l- 6Ahx- 6Ahx-11e-Lys [ CH3-( OCH2CH2) 11- 0- (CH2) 2- C 0]

- Pga- [ I S - al = = TFA

Fo. ﬁ@%@?@f{r Wgsglfb‘@%gf% i&%béﬁﬁ‘?@?@@@wgﬂ%@@%“ E(W%) 61rrg -Val - Thr (
t Bu) - Aing{lPD¥-hydrédybénotrjaz e Ar g, M. 10 mifip ) ( dridudliisBprogy lAvartsbeliifelei(875 111 00g (0.22
mol ), obtained from Exanple 6, was washed with DVF, deprot ect ed and washed

and catAE DYF B ik s rzwé%iafﬁi %hreﬁé’[ﬁbﬁeoewve@sosen%acq B8, HCTU
413. DM

((:Iepr otZ eghngo r%gﬁglggm\%g& hi nghﬁ(lgﬁg%w@ 13 %gnégyghg n(%ﬁ(ép ngcgrbé@hﬁaf %%1

1. 0 myd minpl) M BYHF Ox§ nenzostoouplzd fe 18 ZbBOT hegesid wid @agimid |4 timesredkernately

b ARG end EbCh AL i ih SR e G cerge o 108 1 ﬁd ror 18
N- hyd&@@ﬁf)@f‘}gﬁi PSRl 8 Sﬁﬁﬁélef%l & é—ﬁoyﬁgﬁ%iﬁted B 1. déﬂ@t}@- ceﬁrl%gl and

Pal mi toyl chloride ( were reacted in 2C12 for 5
m n amdstedded dtied ml*vecqmeﬂhc dade peitide wﬁhepurlﬁad:by tohlowag the pnoc@dref ior 18 hr.

After g, Wi.t he al s .renoved with
50. 0 FyuRRETo e BALHE AU BRThS SnctebtR bR o N S g8 e e e "t d
15 L AME,,ager, 3s14atimpsiaerse3 ). Ar, and then 500 uL Bu3SnH was added.
Bubbling with Ar continued until t he yel | ow sol uti on beconme reddi sh brown.

The reaction was then m xed for 1/4 hr and washed 3 tinmes with DMF. The
above procedure was WO 2011/04 (sz’ 010/ 065060 72 repeated a second
time (this tinme yielding a dark rovvn | rost bl ack color) for 1/4 to 1/2
hr. Tireefdir@GsICof GRS O@S08Y,,D-(0HIE 8 Olé-DyWkcos #h dyl-ERanRGIRgEAMIGiupnd 4
times DMF and coupled in DMF with mdPEGn 12 NHS ester (QJanta Bi odesi gn,
189 nf9acArz7disnhitheu-Apgrdiren¥akdiy ohig GlroMMerdred yrN ol Al | and

di i sopropyl -carbodiimde (320 pl, 2 0 nmole) were coupled and stirred for
18 hr. The resin was washed with DM 2 times and CH2C12 times before

cl eavage wth TFA 17 nL and 400 r §ganet hi ol ro6 hr,

uL iPrSiH and 800 uL p
pr eci pltated |n 100. 0 n1_ Et20 |fuged was hed nd
crude peE«t the pro d(y
100 nmg ( 59 whlte am)rp spo e | ( EP). %c

ried i vac . The
E yield

C158H256 340G RGNV 490\92 : Proe NH E
Pal mi t oy1- 6Ahx- 6Ahx- | | e- Lys[ CH3- ( OCH2 2) -0- 011 oo Pq%Ar%mos Tyr - Le
u- Asn- Tr p- Val - Thr - Arg- A n- ( NMe) - Ar g- TyPyNH2 1: TF
OvAOAVOVVNVOVACT N, OVA" , 0% N A
Frnoc-11e-Lys(Al | oc)-Pga-Arg(PbO-H s(Trt)- Tyr(tBu)-Leu- Asn(Trt) Tr p- Val - Thr (
tBu)-Arg(Pbf)- A n(Trt)-Nve-Arg(Mr)- Typc Bu)-Ring Amde Resin, 1.0 g (0.22
nmol ), obtai ned from Exanple 6, was washel§ v t h DIVF, depr ot ect ed and washed
and coupled in DVMF with Fnoc6am nohexanobg W/(rg; 1.0 mmol, HCTU
(413.7; 1.0 mmol) and NWI (250 ul; 2.27 ) for 7 hr. After Fnoc
deprotecti ons and washi ng vm'th DIVF Frmoc- 6- am nohexanoi ¢ acid (355.0 ny;

1.0 mpgioclie-I! I\}sgmwpmbﬁai qrhg-Tga(%)rmau-plsn%ﬁt@) TRV AL THRABY)- Ar%(be)
e

di i sopropyl carbodiimd DMF was coupled for 18
hr.  AGIITtFNMe-Aegdltar T BuimagllkuAdgldtheﬁn g Ak 2appgd). obtained from

N- hyd ezotrla ol.e 9 0 ) and
Pal m E %bl I%lt orp }(eg \@(h%gléﬂsngé%megt ?)a%a%heg eaggAOl((ﬁedqn%wF w1t%1&012 for 5

mn aaHEeddﬁd(Q@nﬁafmom@hl 308 HEeD.ATS niki6l) MeaGdroRybeasrigble (3@ ¢hgf 03018 hr.
After washing wth DVF 4
mmol), and diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr.

After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an



WO 2011/ 045232PCT/ EP2010/ 065060 73 tines the all oc protecting group was
renmoved with 50.0 ng PdC12(tri Phenyl Phosphi ne)2, 50 uL Morpholine, 100 uL
Aceti c acw02n/oi523el DAV under an at nosphere of Ar, andrpChar2&00630k0 Bu3SnH
was added. Bubbling with Ar continued until the yellow solution becone
reddi sh brown. The reaction was then m xed for 1/4 hr and washed 3 tines
with DMF. The above procedure was repeated a second tine (this tine

yi eI ding a dark brown to al nost black color) for 1/4 to 1/2 hr. The product

W@%Q ' I llP{Xg nd
coup %ﬁ %ﬁ/b‘f %ﬂﬂheglg@g@f% (f&)e&) %ﬁé V@ﬁ]‘ ecsolgl{élﬁ\@ailggﬁh@, 0. 275
nol ) yelychiaiontbecnd ﬂ’ed&ZlObt@wﬁATthﬁ@actQmSﬁhs ninanl mixedafod 1/4 hr and washed 3

di i sopropyl -carbodjimde (320 pl, 2 0 nmol) were coupled and stirred for 18

hr. THESH wéth PNIEs Thadoxg pwoe‘qiilrbws DAL Sf‘éﬁﬂd o ¢y t@ﬂ%ﬂ%@g e
cl eavags, ot %JE?O%Q "{‘%'dléﬁﬂpl/glhr' N eﬁb %a@%dﬁ@d r| egﬁbh@' ofor 6 hr,

precipitat e centrl washe I n vacuo. The
cr ude tipepd Yodel BABMIuandf4 tadesﬂyl\/ﬂFoFmomthOIthe(éﬁﬁcﬁ)aegttmé) mmdExa¥pl e 3 to yield

S A e T e e

Pal m oy 1 560x: Wa‘ouholea féﬂﬁdﬁﬁﬁé@h&qé%be‘ﬁ E%o(:@&?()t%ufl@% (E’ﬂfg fy.gH s-Tyr-Le
u- Asn-Trp-Val - Thr-Arg-G@ n- (NMe) - Arg- Tyr-NH2 1: 3 TFA

r o, \ AhBIADANO a0 benxOWia2010 1150 m@Dd. MNaol) 0dnd dllﬁ}opronstylecaﬂoddumnde (875 ul, 5.0
mmol) in DMF 15.0 mL was coupled for 18 hr. After Fmoc removal Eicosanoic acid 313.0 mg

(1.0 mm) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul,
5.0 mmol) in DMF 15.0 mL was coupled for 18 hr. The resin was washed 4 times alternately
with MeOH and CH,Cl, and finally 4 times with CH,Cl, before cleavage with TFA 17 mL and
400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0O, centrifuged,
washed and dried in vacuo. The crude peptide was purified by following the procedure in
Example 3 to yield 34 mg (4.4%) of white amorphous powder. (ES)+-LCMS m/e calculated
Ci54H304N36053 3866.22, Found 3866.21.

EXAMPLE 27
Preparation of CH;-(OCH,CH,),;-O-(CH,),-CO-Ile-Lys(Eicosanoyl-Cys{SOs}-Cys{SOs})-Pqa-
Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr -NH; 1:3 TFA

(e}
r\o,\,o\,\o,\,o\/\o,\,o\,\o,\,o\,\o,\,o\,\o,\}N

O\/\O/\IO\/\O,\/O\/\O,\IO\/\O/\IO\/\OI\/O\/\O,\IO\

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from



AHo\0O AA

Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0a@523¢ Trt ) - NMe- Arg(Mr) - Tyr (t Bu) - R ng Am decRaproeno/0ds060 g (0. 22
mol ), obtained from Exanple 6, was ssashed with DVF, deprotected and washed
and coupled in DMF wi th Fnoc6am nohexanoic acid (355.0 ng; 1.0 nmol, HCTU
(413.7; 1.0 mml) and NWI (250 ul; 2.27 mmol) for 7 hr. After Fnoc

deprot ections and washing with DMF, Fnoc-6-am nohexanoic acid (355.0 ny;

w0 20TV B S 3BT RSO B BP0 e Ay T b PR oI P 2P

DVF wadBEGeoeP! @xhahtarBiddesign, 308frhgr0. HGDﬁmOIQ?Mydlroﬁ}fhénminoleq4MﬂghOD&’F and
CH2C12, N-hydrox benzotri azol e 84 , 3.150 mmol ), D EA (500 uL, 3.0
nmol ) TEpd). pad ﬂlﬂlwwpya:ﬁfrrbw@@dq@ 8 uhi2,0 pmph warp pqunjgsraad sdEed 8 18 Ar- 15 nL

CHzC1 t d
ror 1P Wyl ERRAC R, 18 ohE BRRERpERES enbiE LERC P Bein 1 1S

revaNﬂylPhBQalﬁlems@dﬂbeﬁhbﬁﬁwmw Hhaspdu etwj)lﬁlsm DMIMmdehad i ne, 100 uL
Aceti c aci d in der an_atnosphere of Ar, and then 500 uL Bu3SnH

was addesp %B%m ﬁgd weilﬁosl\PL&lﬁnfhw&a%ﬁ@. Bublliag i Agigoainusdivail thec ore

redd' galow &MmIonUa@orﬁ@éa&bmo%STﬁé%%Qctmn%g A mikd Pﬁ/m m&ﬁ%ﬁ 33 times
The above procedure was repeated a secon ?

y| eI ditimgs avittl @NF bl bewtbave pedcptist wab eacpkatecbh sxcpnd ome {thi timr ﬁél&nga dar‘l%he pr oduct

hed 2 h % DI. EA/ D\MF 4 tine d
o ol B OO BRK FAINRE L i [RlEnTEe MOGUAaTy o Re e BB )
Nhy dr b enZoiEA/BRA! gd(AGmEoNe: ﬁﬁemhﬁn AR sl SOPRARY 0.6 41c00lbI e (320

pl, 2 0 mmvol) were coupled and stirred for 18 hr resin was washed wth
DVF 2 nmatesN-apdroQAR @A rigold (ﬂré@ niget 0P emedle avd glasapreryl-FEbodiimidd (88Aal, 400 ul

centr Fragea DYESROBPERA it 1P Al madie Pl s nelsh NP ilime aq by
f ol | 0w NImhtee), M- Cg%ﬂsxyb&moﬂla%mmﬁn%ﬁz 00 %da&ﬁ dm};{obg&ca@ﬁodmﬁdeqsaﬁor phous

powder. (ES)+-L me cal cul ated C 6049 37 Found 3778. 25.
EXAMPRE 54)3n1npb PAE b0 ol wes aeipled 18 Bnrbhe mhydr{nDyasl 4 rfldigh- -pyrsle[agthifmoc-

ﬁrOCZngH @g%%%ﬁﬂ@k% (F“SF B A S B G D6 B DR o) 065060 75

ExanplfsopropiBsarb@iifiedt (87 hl Bmmdﬁmpmtse@mmbs\mﬁﬂem and\feewpbed i n DVF
with Fnoc(D)allolle éllo H&? hydr oxybenzotri azol e (40 ng,
0. 30 VRl Eigpranelr jaei é%@ymg@é}mwmw Owewtrmzoleilﬁ) wgpl- 10 paiod). @Qﬁhpl ed

a”d Stdhsro yLQer(;UEI{aI?ﬁien(oheE(lg?] C()):’igxﬁgfg ﬂgla@gc%g%gtc%gﬁw@ 1@%&3}%%%9}3?9 Wt h

m"rDI ) mmd/aﬁiﬂw/l 4 2m6s alierna?elﬁxletl‘mndoH mﬁr@Hg@ymdefmaﬂmMﬂMEs fadth CH. Q. beAfre er Fm)c
deprot ections_and wa noc- 6am nohexanoi ¢ acid (355,0 ng; 1.0

ol fleawgﬁyfdrh&@b%%tapg 40 11%@%%8001%1@913%19 forzfnkf. precipttated in
di | 5060 M EAOPAMAMIACEES bl aric il ATTR) nd ag&é&é?nd%s WRAsHGPyp! ed for 18

hr. After Fno¢ Fenov and washing wth
N- hy dfdlopirentho pracedot e Kxaaplady to 3&11152(8 4fmmgl(4}%) of Etite m@phdus pdwlenmol ) and

Pal m toyl chlaride 2 t in 15 nL CH2C12 for 5
mn at(llgy)%[d@%{g I’E{et"ﬁl&%ﬁ@fﬁ 8@%”@%@9%13?%%@} g%ﬁgé “stirred for 18 hr.
After washing with DMF 4 tinmes the alloc protecting group was renoved with

50.0 ng PdC12(tri Phenyl Phosphi ne)2, 50 uL Morpholine, 100 uL Acetic acid in
15 nL DVF under an at nosphere of EXAMBIGE 28hen 500 uL Bu3SnH was added.

Bubbl i,ng wi th ontin ngil t | | M/solu n di,sh brown.
The r Sagralional ARG BeertFlsorr 4 i Ea B et S RER RSBk The
above (- BSE T EeVASn ' BPEVAIEThI2A BE gNMemrgiwrSNmmMr@I ding a dark brown
to al nost black color) for 1/4 to 1/ e product was washed 2 tines
with DM, 2 tines 5% DI EA/DMF and 4 tinmes DMF and coupled in DM with
n}dPEGn:24 (Quanta Bi odesign, 308 ng, 0.275 mmol); N hydroxybenzotriazole
(40 nmg, 0.30 mmol ), and diisopropyl-carbodiinmde (320 pl, 2 0 nmol) were
coupled and stirred for 18 hr. The resin was washed with DVF 2 tinmes and
CH2C12 3 tines before cleavage with TFA 17 nL and 400 uL i PrSiH and 800 uL
propanethiol for 6 hr, precipitated in 100.0 nL Et20, centrifuged, washed
and dried in vacuo. The crude peptide was purified by follow ng the
procedure in Exanple 3 to yield 85 ng (119% of white anorphous powder.

(ES) +-LCMS nf e cal cul ated C182H304N36049 3778. 24, Found 3778.23. EXAMPLE 44




Preparation of

Ei cosanoyl -@ u-Q3 u-11e-Lys[ CH3- (OCH2CH2) 7- 0- (CH2) 2- COpPga- Ci t - Hi sTyr - Leu- As
n- Tr p- ValwohotAug3e n- (NVe) - Arg- Tyr-NH2 1: 2 TFA WO PCT/EP2010/065060

2011/ 045232PCT/ EP2010/ 065060 76 57

Frnoc-1le-Lys(Alloc)-Pga-Cit-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr (tBu)
-Arg(Pbf)- An(Trt)-NMe-Arg(Mr)-Tyr(tBu)-Amde Ring Resin, 1.0 g (0.22
nmol ), obtai ned from Exanpl e 6A, was washed with DVMF, deprotected and
washed and coupled in DM with Frocd u(OBut)-CH (426.0 ng; 1.0 mmol ), HCTU
(413.7; 1.0 mml) and NWM (250 ul; 2.27 mmol) were co ed in DM for 7 hr.
Af ter vvashl ng, Fnoc deprotections and washing wth i
Froc- G u(0But)-OH (426.0 ng; 1. 00 %
nmg, 1.

nL was! cou led and stirred for
Ei cosandd NVELINANGLVO ) ) He

nmol ), and dii sopropyl -carbodii m de ( i 0 nL was
coupled and stirred for 18 hr. AfterYwashing pith DVE 4 ti tRe alloc
protecting group was renoved with ) Pd (tri Phenyl Ph i'Ne) 2, 50 uL
Mor phol i ne, 100 uL Acetic acid in DMF under an at nosphere of Ar, and
t hen 500 uL BUWN w th Ar continued until the yellow
sol ution becone reddish brown. Thq reaction was then m xed for 1/4 hr and
washed 3 tines with DM. The abové@ procedure was repeated a second tine
(this tinme yielding a dark brown to al nost black color) for 1/4 to 1/2 hr.
The product was washed 2 tinmes with DMF, 2 tinmes 5% DI EA/ DM and 4 times

i . 275
ot 5 TSR P A (B o AR PP e tm ) Ave Pl ©
di | sohe@yt)-Nae- IA@g{Mm)LTIﬁ(tBa}ZRu@IAmﬂe (Remmlm oNVeD. B2 ﬁmnn) elctalaedjfrslﬂxampld for 18
hr. The resin was washed DVF 2 nmes and CH2C12 t.imes _befo

cl eavéée Wi s hed Vi DME, Q?mow;efsd Lmld.w@dmgﬁauré@bm&M %@éﬂéﬁ’ﬁﬁaﬁﬁ or 6 hr,

pr eC| P

centri %fglté 106&1%1 Qoé)m dlig?%%n}or? %@P&@%}Z@%@%’? 4%@%3!@% @)gu% fied by

foll omlmrdﬁybcq@bmhmuer(ézd) nl, BxXGanipbh ward coupicdladd St&remfo( 8. afftetviaghénganor phous

powder +-LCM5 ni e cal cul ated C152H239N35038 3162. 78, Found 3162. 77.
W_ﬁhﬁ{)ﬁ\ﬁ%ﬂég}éqsélgq dlgc @fotgt@ggwas removed with 50.0 mg PdCl,

-Glu Rfd u- Asn- Tr p- Val

- Thr - ﬂjhé %’ g@ﬁ@%% Tyr - H)z)ﬂﬂf gOdTI@A%)ﬁiaf % s?ﬁghL PM: g‘%m IN?

cfl) L)a‘zlﬁ@splﬁﬂkb 0f Ad @ndtHey INOO NHBuUESHH was added. Bubbling with Ar continued until the

18R

yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. After washing Fmoc-Cys(SO;)Na, (470.0 mg; 01.0
mmol ), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0
mmol) in DMF 15.0 mL was coupled 18 hr. After Fmoc removal Fmoc-Cys(SO;)Na, (470.0 mg;
01.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875
ul, 5.0 mmol)in DMF 15.0 mL was coupled 18 hr. The ninhydrin was a reddish-purole and Fmoc-
Cys(SOs)Na, (470.0 mg; 01.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled 6 hf. After Fmoc
removal Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and

diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled for 18 hr. The resin
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Frmoc-1le-Lys(Alloc)-Pga-Cit-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(tBu)
- Ar g( Pbf )woGbmi(oks132- NMe- Arg(Mr) - Tyr (t Bu) - Rl ng Am de Re®Cm/EP2010/065060. 22
mrol ), obtained from Exanpl e 6A, wass8washed wi th DMF, deprotected and
washed and coupled in DMV with Fnocd u(OBut)-0OH (426.0 ng; 1.0 nm, HCTU
(413.7; 1.0 mmol) and NWM (250 ul; 2.27 nmmol) were coupled in DMF for 7 hr.
After Fnoc renoval and washing with DMF, Frnoc-d u(OBut)- OH (426.0 ng; 1.0

nmol ) o) i ~rrdend .

dii so;’%vra%“{% cgréﬁ%@?s%ln%h{ee&%g'gﬁaf : gé%gcm}w%(f 13 %dnrﬂﬁ%k}?:ﬁ@%gwn s 1%’8506? ed and

sti rredadage wit THA 1ALend FO®aL i8S ald $00cilwers hanethiol Ebrobapecipitaed th 313. 0 ng
droxybenzotri azol e (1 .10 nmol

(1 0 mml) N-h (150 ngy, 1.10 ), and .
di i sopPOpyL Efaéb%lmﬁ%gediewe%% apg driesl iy vagHst The ¢rugsvpeptide appurified B¥oupl ed and

stirr { i 4t 3 ! i ng

ar oup s e PO pRiced Fb MR PR T Bl BRa iRy FouBeglesH

Mor phaCiMie Y/ d @lculatedAC efH g Na€ls¢h, i B3R5l pEoBNPBI3Addr an at nosphere of Ar, and
t hen 500 uL Bu3SnH was added. Bubbling with Ar continued until the yellow
sol ution becone reddi sh brown. The reaction was then m xed for 1/4 hr and
washed 3 tinmes with DMF. The aboygARfPCEdYre was repeated a second tine
(this time yielding a dark brown to al nost black color) for 1/4 to 1/2 hr.
The piPocharatiovas! WHsEOH,2 HE)i 1 0e& H,-Clo- IVEyYs(PW¥thiP1-Uye SRR 3ARCTI@PRB {8/ 065060
78 2 times 5% DI EA/DVE and 4 tinmes DAV and coupled in DVF with m dPEG=12
NHS edretip-dysrles- Ao §ensVgh Thi-gdggrigin-@Mo=Argrbyy-NHy 153, §FAxybenzot ri azol e
(40 mg, 0.30 mmol ), and diisopropyl-carbodiinmde (320 pl, 2.0 nmol) were
coupled and stirred for 18 hr. The resin was washed w DMF 2 tinmes and

i iPrSiH a 800 uL
ntriffige washed
gwo ifrge

AT
333%. 90y EXAVPLE 46

CH2C12 3 times before cl eavage Wi
a
%HZ) 2- @ﬁqua- Ar gHi s- Tyh- Léu- Asn- Tr p-V

propanet hiol for 6 hr, precipjt
B dr e TR YRS AR L
JIFA 0 0 NNO r\J ,NVN)) 31N N N)) 3LNHO

Pr 0CeURGNATN BRI BASRAYRBLEIAZR
(ES) +-LCVMS nf e cal cul ated C160H255N3304
Preparati on of Ei cosanoyl °
-G u-Gu-lle-Lys[ CH3-(OCH2C1-12) 115
al -Thr-Arg-d n- (Nve) - Arg- Tyr- NH2 1:
NAryoLN

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained fro Example
6, was washed with DMF, deprotected and washed and coupled in DMF with m-dPEGn=24
(Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. After washing
with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF. After washing Fmoc-Cys(SO;)Na, (470.0 mg; 01.0
mmol ), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0
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Froc- 11 e-Lys(Al |l oc)-Pga- Arg(PbO-H s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr(
t Bu) - Ar g(Wbf2pr1/0a@523¢ Trt ) - NMe- Arg(Mr) - Tyr (t Bu) - R ng Am decRaproeno/0ds060 g (0. 22
mol ), obtained fro Exanple 6, was washed with DVF, deprotected and washed
and coupled in DMV wth Fnoc-d u(OBut)- OH (426.0 ng; 1.0 mmol ), HCTU
(413.7; 1.0 mmol) and NWM (250 ul; 2.27 nmmol) were coupled in DMF for 7 hr.
After Fnoc renoval and washing with DMF, Frnoc-d u(OBut)-OH (426.0 ng; 1.0

(rzlr:TlolsZ)pr opﬁécar EX%;@:@Q&%& ?@%@U@ég{&g&m %QPWOE%(S&)% o oulqgéd and

sti rr ed.0f mmol§ Nrhydréstybetnzokbrinacle { €5omg] 1. Hhﬁhmmmmdngusoﬁtap@smbndmml(émls 0 ny
(10 hydro§ybenzotriazole g150 ng, . 1. 10 mol ), and
di i sopb éWB%@M -Ganlwasseoypled &8 fr Fﬁ%m)nhmlw asdgshypurgieand §9Fed and

stirr 8 (4¥ t@r I r,afecting
gr oup%fssq)é\?rao\(/e ;ﬁ%h(ﬁ?)%‘i‘%ﬁ% c?g%lto? {ri Ph té?\%/oil Bﬁeng?éﬁﬁ %1 aﬁﬁ
Mor phdlisopeypylt GobadimideaiSi’ & ula 6 i0dnmnl) HIEDME DMFmL\WRs coupled 6 hf. After Fmoc

2011/ 04523 PCT/.EP20 5060 7 t f d.t 500 uL
03 SnFEaT SIS VBBHMIE A Wil AL bR Re e $110 BRouoPlt on- -
beconps(oaldbafimfib ud PJIHﬁo&lecﬁ[bTrﬂdQ(‘z ¥ag 2 Pemnitl)Rg féaae&mmmaﬁéhed 3

times with DVF. The above procedure was repeated a second tinme (this tine
y| el dibmgn andiadded iy thampeptaleaksim skhetartitn wa$ srjedffor 181krant avaghied with DVYWE pr oduct

cou p%gg%%zaﬁ%tnmsgﬂﬁggufévakﬁ—%ﬁﬁ 5[? Z(; f @é‘}%vgoﬁﬁg 3:})3§% n%swgé\l\{hgn | 0. 275
mol ) Brdy ﬁ%ﬁa%geg%% n%ze lig 16@ H{IQEQ@ p x%ld) wagﬁe&l nd dried in vacuo. Th

diiso car 20 p re coup ed and sti rredefor 18
hr. Thede @sptrde\nms mmfﬁhédy ﬁnllbbvniglvﬁe ﬁrobedmesmafmdnﬁldmbgnéﬁd #4 mggohe DOwhite

cl eavage th TF 0 i PrSi d_8Q0 anethiol for 6 hr,
pr eci 319195%66 ?W@ﬁéﬁémﬁéw C@E Pqufcﬁﬁgﬁ?ﬂWgéﬂ%édgg%&%u g %rég?'?%cuo. The
crude peptide was purified by follow ng the procedure in Exanple 3 to yield

18 mg (3 % of white anorphous powder. (ES)+-LCMS nie calcul ated
C160H256N36041 3337.91, Found 33BXAJPPLERAMPLE 47 Preparation of Ei cosanoyl

S PR B S Sl s ket -Vl

0, /7" AQniT Wal@lﬁ-@?% gﬁmhAr -Tyr-NH, 1:2 TFA
Frnoc- 11 e-Lys(All oc)-Pga- i s Trt) Tyr(tBu) - Leu- Asn(Trt)-Trp-Val - Thr (t Bu)
-Arg(Pbf)- A@n(Trt)-Nve-Arg(Mr)-Tyr(tBu)-R ng Am Resin, 1.0 g (0.22

mol ), obtai ned from Exanpl e 6A, was washed wth . deprotected and
washed and coupled in DMF with FrmcGI u(OBl,g;\) CH (4 N0 rrg,NJo 0 , HCTU
(413.7; 1.0 mmol) aad NWM (25 Vm 2. 27 re upl ed for 7 hr.
After Fausaewsvaiadn thODI\/FO Q pdopgt qeom; 1.0
mmol ), N hydroxybenzotri azof)e\(\fw m r’% e!gm\'?]ﬂw

o’\lo\/\ol\lo
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol) , obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
6aminohexanoic acid (355.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc
removal and washing with DMF and CH,Cl,, N-hydroxybenzotriazole (425 mg, 3.150 mmol),
DIEA (500 uL, 3.0 mmol) and Palmitoyl chloride (2.8 ml, 2.75 mmol) were reacted in 15 mL



WO 2011/ 045232PCT/ EP2010/ 065060 80 carbodiim de (875 ul, 5.0 mmol) in DW
15.0 nL was coupled and stirred for 18 hr. After Fnoc renoval and washi ng,
Ei cosanoiwoaei1h4383. 0 mg (1 O nmmol ) N hydroxybenzot ri azelce/mpi&0/06meo 1. 10
mrol ), and dii sopropyl - carbodiim de 6875 ul, 5.0 nmmol ) in DW 15.0 nL was
coupled and stirred for 18 hr. After washing wwth DVMF 4 tinmes the alloc
protecting group was renoved with 50.0 ng PdCl12(tri Phenyl Phosphi ne)2, 50 uL
Mor phol i ne, 100 uL Acetic acid in 15 nL DMF under an at m)sphere of Ar, and

then %@P Elfmj%J glﬁ&%ﬂgggﬂgepﬁ#pelsﬁlngh eﬁéh wa%%ﬂxér.é({]fé?% ﬂer%%l I ow

sol ution Becone re react i on was then mxe and

was hedvith DV Aesindstthe dIVE profbeinglgeod varsoeaohedevitia S0 0epg@idetd a second tine

(this time eI di ngz a dark brown to al nost bl ack cal or for 1/4 to 1/2 hr.
h

The pﬁfé@b?ﬁy J@@@D%@ &Q W Mprabeling { §0 phpcete qdyad S50k BMEAMSEaEnd 4 ti mes
DV
a'agnc% L SfiAf Qn%n?%qam a‘%ﬁi %eSI gn& eﬁgﬁﬁﬁgﬁm Arocoag%em i c}he

N- ydroxy nzotriazo
di i sopelopyiolgamntbochmanedéisi{ B20npThe ﬁa@wmwﬂs)hmm&ed:ﬁ»uﬂ)mm aadld/asltedBr ed for 18

hr. The resj ed with DVF 2 tinmes and. CH2C12 3 ti.mes
c eavaaﬂésWW%ATQ'&%WQW@%W&MPW &38R 566 (B Breoyidlise ACKE Tor 6 hr.
preci Bf&v&i{ft%qihh&t 16k 9015‘11) f(ﬁI laﬂto P/er‘ﬁr FrhdSe duct WA Rechaand it vith DMEVQCUO The

crude peptide was purif | ow ng the procedure in Exanple to yield
32 nytire9y YedPIBADIVE mdmwhml\dﬁ@nd@oupk(cES)DMEm mﬁEEGa#bQJNHS@ster

C168H 1 5 4 3514 3 E 48 Preparation of
' cos TaBpTe eodey 157 By O &L DR Bl e orreln 0 oA R Ty - Leu. A
sn-Tr ﬂni@lr ?héarl%cﬁmﬁef‘('\l@ﬁ'\ﬂ) 2 ﬁrnﬂna_])’ﬁvef\dl‘é%u led aﬂ_d:ﬁrre@%r 18 hr. The resin was

\/\/ /' N) 11 NN: (041 O 0000 4\ NAO N jtNcYI NsA\NI 11 NN)LN
- 10'Washga 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and 400 uL

iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
73 mg (12%) of white amorphous powder. (ES)+-LCMS nv/e calculated Ci44H225N34033
2961.72, Found 2961.70.

EXAMPLE 31
Preparation of Palmitoyl-6 Ahx-Ile-Lys[CH;-(OCH,CH,),,-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:2 TFA

(\OWONO\/\O'\/lO
CAAPAACAAA

Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-



WO 2011/ 045232PCT/ EP2010/ 065060 81 Exanple 6, was washed w th DVF,
deprotected and washed and coupled in DM with Frnocd u(0But)-0OH (426.0 ny;
1.0 mvol )woHCid462823. 7; 1.0 nmol ) and NWM (250 ul ; 2. 27pommrRorems®ceoupl ed
in DM for 7 hr. After Fnoc renoval éand washing with DVMF, Fnoc-d u(0OBut) -
OH (426.0 ng; 1.0 nmol ), 1N hydroxybenzotriazole (150 ng, 1.10 mmol), and
di i sopropyl carbodiimde (875 ul, 5.0 mmol) in DVF 15.0 nL was coupl ed and
stirred for 18 hr. After Fnoc renoval and washi ng, Eicosanoic acid 313.0 ny

<(1I|1 i 20%&?%@%‘%5@??%%3%9 %%@aﬁjl&)g\% ggcrinrg%’rbeflz ﬁ%gtq‘)éo Blglrﬁlrﬁl%/\%%qmgc?iqu ed and

stirr dlkoﬁoﬂfpyﬂ&arl%dmrﬁdd(@% vils 10 mgovirt 16 BVIDMEF twagesupldiefoall § b A{ffeﬁFﬁDt i ng
group was renoved with 50.0 Pdcu(‘w@l Phenyl Phosphl ne) 2 uL

Nbr ph&imayal anlgppshing adtbPMF gad Hzﬁlzal% roRyiEnERiERAOIHA2 2 Pign 3 6%%11085 Ar, and
t hen 3 N [ yeI | ow
sol ut %ﬁAgg?:% %%ggg\%hnmﬁ%iﬁ%kdrrggé%%ﬂ %Ss%ﬂ)e) V%r%l‘lg%eag@?n{rlgl 4 hr and
was he@PBCtzlfa)m%nm etnld aﬂﬂﬁi to Thepaplidy eesjor thedactenweas stigpeft é8 ha Asec onshitg me

(this ti ¥|eld|n dark brown to al nost bl 5 OlOIP)égI 1/4 to 1/2 hr.
The. pratit ddunssdSallge 5qirahag HupRv BIRTO A e sO BoMBIFEREDVE and 4 11 mes
DV aiiphaBliedhid) DYF 1 ABBRITAS | IFSE S84 ockHastL. BrAdgiketh 238 o,

0.275 mmol ); N-hydroxybenzotriazole (40 ng, 0.30 mol),
dii sopnmpthreobédlanchtMB 503 2D BukSntpwas addoil.) Bu]eblmgcy\otmp%re;@namtdsmiﬂrth@d for 18

hr. resi was t 2 tines ef.qre

cl eav§ g)vwo(hﬁ O\Q%ﬁ\c ‘??ﬁ&ilélhmfam}fﬁo ref‘(ﬁs]'oglvﬁs %fFéflprlgﬁgﬁg’taﬁ} 8% for 6 hr,

preci phicatva DMF 198 fhovk pE;c&%re W@Mdpbi‘[b’(ﬂ@ﬁlecoﬁ\@ﬁﬁ@gth@ﬁ%edﬁél@ﬂg kldakacuo. The

crude peptide was purified by follow ng the procedure in Exanple 3 to yield

17 nmgyb dzv%) abﬁos\hhlatsle@warfw&ﬁ@ H@\hﬂe?fhe pesyct waghBshede t@agscuftalp M, 2" cal cd")
C168H 12 0 Fou 99 9 Ppepar of Ei cosanoyl
-3 u- N??%% ?%3 ‘@-&E% ltﬁn&)dFEIE ?Nﬁgeu “Asn- Tr p- Val
- Thr - fAQGanEd Bro(lédﬁ@]l 189 g 1. Q?Nﬂihol) BI @Hﬁxyﬂ@z&%ﬂdl@maﬁ@m ER20)1@hD65060 82

Froc-1le-Lys(Alloc)-Pga-Cit-Hi s(Trt) Tyr(tBu)-Leu-Asn(Trt)- Trp Val - Thr ('t Bu)
- Ar g( BiYopropg-earredimmidge -SBral R mymaty perem@ypligl aryl stirfed dorRetirn Theyregingvas 0. 22

ool SR MRS n RSP UPRRIE PR ¥E o TR O cry

(413. TrsiH £hd00luL HBsaniMI fdSPnrUpreciditddd ANM0)0 ME'E%O:Qémh od, Rvahdd dn@r 7 hr.
After Fnoc renoval and washing wth DMF, Fnoc- GIu(OBut) (426.0 ng; 1.0

mol ) dripd inydeux be ade periido ves (nusidicdrpy fOilowolgr’th)Plpced@ijm Example 3 to yield
diiso 875 ul d and
stirr gég%g(lrlg%g%ﬁ\r’vm n%‘ﬁerfpﬁ O™Ag] r‘rgE % rg%)sm%/g ﬁ%?tegcg dnot c”ég?‘% 13.0 ny

(1 O mewd 3[\5’;]3/3;lroxybenzotr| azol e (150 ng, 1.10 mmol), and

di i sopropyl -carbodiimde (875 ul, 5.0 nmol) in DMV 15.0 nL was coupl ed and
stirred for 18 hr. After washing with DVMF 4 tinmes the alloc protecting
group was renoved with 50.0 ng enyl Phosphi ne) 2, 50 uL

Mor phol i ne, 100 uL Acetic acid |€%§4§&E§?/F under an at nosphere of Ar, and
t hen Wébauhxlauaﬁnhlmm@l-aﬁdedle-wm (OB HY,-OHCEPRC OPRGa-QinHid-T{hEeyel | ow
sol ution becone reddi sh bro The reaction was then m xed for 1/4 hr and
was hedsa-Trppeal-Thrr Argfan- (NM?) A8 NHe LA EA vas repeated a second time
(this tinme yielding a dark brown to al nost black color) for 1/4 to 1/2 hr.
The product was washed 2 tinmes with DMF, 2 tinmes 5% DI EA/DMF and 4 tines
DMF and coupl ed in mdPEG=24 (Quanta Bi odesign, 308 ng, 0.275 mmol);

N- hydr oxybenzotri azole (40 ng, 0.30 mml), and diisopropyl-carbodiimde
(320 pl, 2.0 nmmol) were coupled and stirred for 18 hr. The resin was washed
with DV 2 tinmes and CH2Cl12 3 tinmes before cleavage with TFA 17 nL and 400
uL i PrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 nL Et 20,
centrifuged, washed and dried in vacuo. The crude peptide was purified by
follow ng the procedure in Exanple 3 to yield 49 ng (699 of WO

2011/ 045232PCT/ EP2010/ 065060 83 white anor phous powder. (ES)+-LCMS nie

cal cul at ed C184H303N35054 3867. 20, Found 3867.19. EXAWMPLE 50



Preparati on of Ei cosanoyl
-GQu-Qu-lle-Lys[CH3-(OCH2CH2) 23-0- (CH2) 2- COpPga-Ci t Hi s- Tyr - Leu- Asn-Trp-C-a
| phaMeValwohotiAug3e n- (NVe) - Arg- Tyr-NH2 1:2 TFA PCT/EP2010/065060

Froc- d u(OBut)-QG u(O0But)-11e-Lys(Alledc)-Pga-Cit-Hi s(Trt)-Tyr(tBu)-Leu-Asn(T
rt)-Trp-Cal pha- MeVal - Thr (t Bu) - Arg(Pbf)-Ad n(Trt)-Nwve-Arg(Mr)-Tyr(tBu)-Ri ng
Am de Resin, was synthesized on the ABI synthesizer from555 ng (0.25 muol)
resin according to the standard protocol. The resin was washed, and

Ei cosanoic acid 313.0 ng (1 O mmol ) Nhydroxybenzotriazole (150 ng, 1.10
mmol ), and diisopropyl -carbodiimde (875 ul, 50 ) in DMF 15.0 nL was
coupled and stirred for 18 hr. After washing with 4 times the,alloc
protecting group was renov with 50.0 ngnRdCL2(tri henyl osp e)2, 50 uL
Mor phol i ne, 100 uL Agetic idiin 15 ni Ou er her f Ar, and
t hen 500 Nadute Y in e he yel | ow
sol uti on become reddi sh bfown. gk enn dr 1/4 hr and
washed 3 tinmes with DMF. The aBov¥®yroc dur r éPeat dd a e€ond time
(this tinme yielding a dark bro to al b K col or) 4 to 1/2 hr.
The product was bed o NovesAi t h EMFZk@ tinmes 5%)DIEAADNFJ§nd 4 tinmes
DMF and coupl ed|in mdiPEGW=24 (Quanta Bi odesi gn, 308 ng, V275 nmol ) ;
N- hydr oxybenzot Pirgrirentdinaa AL 30 mmol ), and diisopropyl car bodi i m de

(320 ill, 2.0 nmol) were coupled and stirred for 18 hr. The resin was
WaShe@nié}bIﬂ%L 1BcS-PERE AN THAGHIBY - LR S (PR-PFLVEL BRUBY PbpTFA 17 nl
and 400 uL |E§§§Fﬁén%§860 u propaH@tthl #o j ﬁﬁ , prgC|§ﬁ¥%ted in 100.0

L EtEmKTdéh@ﬁ¢ﬂugéﬁﬂ'ﬁﬂéBeﬁRaﬁdeﬂﬁédmnnxma¢ﬂqg(Gh%nmnmugm iopd frde was

fi foll th. d 065060 84
D sy g0 ek, B SbtaRetel St R Rar BRI R oy o
R I DI L IS s My mmxﬁﬁ%g&olemg,am Reonakat | on of

Ei cosanoyl

-d u- Gl&@prqml-ﬁayqu@mmde((mm@)@@olon( tﬁ—myzlm@qaomlqd—ﬁosla‘w AfenFmen- Tr p- Val

- Thr - A 9P washﬂlg VB VAR E%E, NG hydro '%enzo‘uO azold (22§ mg} 1,199 mmol),
DIEA (500 uL, 3.0 mmol) and Palmitoyl chloride (2.8 ml, 2.75 mmol) were reacted in 15 mL
CH,Cl, for 5 min and added to the peptide resin. The reaction was stirred for 18 hr. After washing
with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF and coupled in DMF with m-dPEGn=16 NHS ester
(Quanta Biodesign, 238 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The resin was
washed with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and 400 uL.
iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
32 mg (5%) of white amorphous powder. (ES)+-LCMS m/e calculated C;60H260N3404 3313.93,
Found 3313.93.
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Frmoc-d u(OBut ) -3 u(OBut)-Ile-Lys(Alloc)-Pga-Cit-H s(Trt)-Tyr(tBu)-Leu-Asn(T
rt)-Trp- Wb Bhri(i4Basp- G u( 2Pi p)-A n(Trt) - NMe- Arg( M r) - Tyr prBmEp2i3onksosor de
Resin, was synthesized on the ABlI syathesizer from555 ng (0.25 mmol) resin
according to the standard protocol. The resin was washed, and Ei cosanoic
acid 313.0 ng (1 O mol) N hydroxybenzotriazole (150 ng, 1.10 nmol), and

di i sopropyl -carbodiimde (875 ul, 5.0 mol )in DW 15.0 nL was coupl ed and
stirred for 18 hr. After washing with DAV 4 tinmes and CH2C1l2 4 tines the 2
Pip was renmoved with 2% TFA in CH2C15 tinmes for 2 mnutes. The resin was
then was with DMF 2 tines and CHRXAMPLEBAes, neutralize with 2 X 5% DI EA
in DM= and finally washed with DMF 4 times. Boc- Guandi ne % S 219511-71-4)
(1. 5gPrepagatiompl Flcowl'ééh&éle'ls‘/sécI‘n‘prfBIC}*z(éFharW()le%1'Mﬂ 1sHE-R¥ol ) were

coupl i V}Q]?ﬂ-%lgN 4 tinmes the alloc
pr ot e%tql ﬁ%n%uggfwg%ﬁfsg éW? ngzggzc'%gtri Phenyl Phosphi ne) 2, 50 uL

Mor phol i ne, 100 uL Acetic acid in 15 nL DAV under an nosphere of Ar, and

t hen 500 uL Bu3SnH was added. Bubbling with Ar conti d unt|I t he yeI | ow
sol ution becone reddi sh brown. The reaction then xed fqr 1/ and
washed 3 tinmes with DVF. the ab veOprocedure epe “éd a s {con i me
(this time y%ﬂ&wmwgu; r)O Oro /|4OtoN1/2 hr.
The product was washed 2 ti meso Wit} \D@: times
DAV and coupled in m V\D 2011/ 045 010 65%0/\850 =24 (Quant a
Bi odesi 308 r\m Q.275, j\\l—}aydroxybe zot r¥azol e (40 . 30 nmmol ),
and di rgﬁﬁros?‘r a%gaqwnf@e (‘§\2 phol ) were coupl@q afd stirred

for lBOﬂNOﬁN@smo\\pp%Sv%ﬁ%W\Wob DI\/F 2 times and CH2C12 3 tines before
cleavage with TFA 17 nL and 400 UL i PrSiH and 800 uL propanet hiol for 6 hr,
precipitated in 100.0 nL Et20, centrifuged, washed and dried in vacuo. The

crude peptide was gurlfled by fol]l owi ng the procedure in Exangle 3toyield
54 g FpsslledsysiHiockPagrb SO JotdRY- Luesyn Tt el - wple T B ag (8

C185H§?]§( 2 %3 0. En% osanoyl
-3 u- Nﬁ?e Ly%? t% T&Egg%{% - %Cllfé)%% )Ag&a&@é@{n%a{a%,&?f "Tr p- Val
- Thr - Aagwabhed (WD MAY @epTgththl-thnd washEBAnd coupled in DMF w1th Fmoc-

Froc- 11 e- Lys(All oc bO Hi s Trt tBu u-AsnT ) - Trp- Val - Thr (
t Bu) - AFGPPH nm@aﬂﬂéﬁﬁg% W&%WW Y e abimalo g (0.22
Mol ) on ®RE&IPRGHI- Eirgmlﬁ)ﬁ&”(@bg uﬁ)S 0 MRS)) WRSHRA, th%uplgﬁ% QE %Ptﬁ@rand
washed and coupled in DMV with Fm)cG u(OBut)-OH (426.0 ng; 1.0 mmol ), HCTU
(413. Fmogzr@ncvmbEl):oalndlcmm3(IQQ@ngml01211@12) Mhmdr))xydaen@tmmbl(éw mg, DMF for 7 hr.

Af t d hi. it - Byt)- OH (426,0 ng; 1.0
ol ) TR 8P erB SR £ gD o) TR G s Ot R © 1
di i sopfiBRYfoE 88 B NflcrivdeiByeh BIMF b tithedRRla)lod ﬂo%ngl%ogp Whs Wasve@URhed and

stirred for 18 hr. After Fnoc renoval and washin i cosanoic acid 313.0 ng
(1 0 ABdI lylgrﬂdﬁie(ﬂ&r@hw@i@mhmeézéo ell(Msmthgne 10q.0L mmg acicaind 5 mL DMF

diiso | -ca d|| i, was co pl ed and
St S0 8 #ERR RFRERn Rt R ded P o oy SPagEHt ng

gr oup ul@shd ﬁdlrlawesdlu%ﬁ Bed@aaeeedmshﬁﬂ&&a (THeirBireiby Web asp ite) (s 1/3Gr laJrLd

Mor phol i ne, 100 uL Acetic acid in 15 nL DWF under an atnosphere of Ar, and
then Sehed3 BuaSHh WNE. éla?GéHOVeBGB%ﬂdPWQN%fﬁl?ﬁamd ac,ssquﬁmedthlwe yielding a

2011/ 9 het di sh
or own RO VER FRE R OBRA T PR o TR SR SRR REFOIE ORAE B
The abaines proDEADARais] 4 epeaD®F aaldseeﬁplaaﬂmtmm v(ltlfm&iPlEKﬁié24'(@1haihta’lg a dark
brown to al nost bl ack col orﬁfor 1/4 to. 1/2 hr. The product was washed 2

ti mes Bigdersomes e, f; ﬂéé‘@ﬂ% mwﬂﬁe%@&lagolpl(ﬁqsgllgw é_ﬁaolb@ggﬁglaoprﬁpyl- |
ISR iR Al 00 QRPN ik SR oL

coupl eMBRDdingkt hiid éHzCQB ﬂlﬁeWefora'hEaV’aQS WithWeis\ Wasihegd woo bL DNGilRaid $08s and

CH2C12 3 tines before cleavage with TFA 17 nL and 400 uL i PrSiH and 800 uL
uL propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo.



propanethiol for 6 hr, precipitated in 100.0 nL Et20, centrifuged, washed
and dried in vacuo. The crude peptide was purified by follow ng the
procedur evonofixmspke 3 to yield 53 ng (7% of white anorphapsoposxes .
(ES)+-LCVMS nfe cal cul ated C184H301N38055 3881. 18, found 3881.19. EXAMPLE 53
Preparati on of Ei cosanoyl

-Gu-Au-(Dallolle-Lys[CH3-(OCH2CH2) 23- 0- (CH2) 2- COpPgaAr g- Hi s- Tyr - Leu- Asn-
Trp-Val -Thr-Arg-A n- (NMe) - Arg- Tyr-NH2 1: 3 TFA

Froc- - Pga- - Hins (] < - - : Trp- - Thr (tBu)
v o PLb A R TRAEER PR e B ARR et dad TR 37

mol ) whitbtabipddud fowvdcEXBRPH-BCHIS mwascalvaktve dC; wHE N VR, 37de po of @mtl exi2and. washed
and coupled in DMV with Fnoc(D)allolle (110 ng. 0.302 nmol) ;

N- hydr oxybenzotri azole (40 ng, 0.30 mmol), and diisopropyl-carbodiimde
(320 pl, 2.0 mol ) were coupl ed %‘%%“Sﬁﬁ@ﬁd for 18 hr. After deprotections
and washi ng, Fnoc-d u(0But)-COH ( .0 ng; 1.0 mol ), HCTU (413.7; 1.0 nmol)
and NPkégaza@orubdf PaIndioyinéalhx-Iek. | CHH(0ICEECHN:-ONEH)) €O FPha-ArgiHisTymashi ng and

deprotectjon Fnpc- G u(0But.) - (426. o Lo | ) N-hydroxybenzotriazole
(150 ?'%Pl’émg?%ﬁl'f?f'éﬁ%rﬁ?'i(géﬁ)ti%&gﬂoﬁgm-? Tk (875 ul, 5.0 nmol) in DWF
15.0 nL was coupled and WO 2011/045232PCT/ EP2010/ 065060 87 stirred for 18
hr. After Fnoc renoval and washi ng, Ei cosanoic acid .0 nmg (1 0 nmol)

Nhydr oxybenzotriazole (150 ng, 1110 mml), and dii sopyypyl - car bod i de
(875 ul, 5 0 nmmle) in DNF 15. 0Ymiowas coupl effiand sthy'red f . After
washi ng wi th DNRA AR A Ronallpy oy otect | Ngjé@)m @ﬁ h 50.0
ng PdC12(tri Phenyl Phosphi ne) 2,0 50 X 1Ay, f in 15

nL DVF under an atnosphere of Ar, and en B00 'W° BSohH whs callded.
Bubbling with Ar continued until t yel | owhsol ™% oh becomre i sh brown.

The 1 efXfY ORMEY N MREW YO 4 hr and washed 3 tinmes with BVF. The
above cgr\oq;aguu@ows\,&\?\gggf\ﬁd\@vseg@nd time (this tinme yiel di ng a dark brown

to al most black col or) °for 1/47t5¥172 hr. The product was washed 2 times
with DVMF, 2 times 5% DI EA/DVF and 4 tinmes DMF and coupled i nDVF with
m dPEGh=24 (Quanta Bi odesign, 308 ng, 0.275 mmol); N hydroxybenzotriazole

(40 Wmo@-lﬁﬁy%gﬂh)%)-P%ﬁﬁré@bﬁ@%@ﬁﬂmﬁﬁfﬁ\gQ@uimn%)ﬁ@%ovﬂlThr@Bg)-%PB Wi th

stirring for e resin was washed with 2 tines an Cl2 3

t i mes Ghulflen)-&N¢-dag(dbe-TirttBuFR Mg ymide Resith 1400 (Q122immng) 1o bgavebdgomm uL

propanet hiol. for 6 hr, .precipitated in 100.0 n  Et20, .c i f. d, washed
P aFrahi®s. ok o M SERUL bR Yok e oo Ehfien Tk bntd5itc,
pr ocedmiBohdxamiandl €353.0 Byl € htho? NBydrdRMenfiriasict(@5@AR! PIOUSNROVERT .

(ES)+-LCMS nfe cal cul ated C184H304N36053 3866. 22, Found 3866. 22. EXAVPLE 54
Pr epa#datopspybsarbodiimide (875 ul, 5.0 mmol) in 15 mL. DMF was coupled for 18 hr. After Fmoc

L U BRSSP A ARG LOE s 1o o

0 N, DIEN.(500 ANNINANNDI), gnd Palbhitodl chidtide (2.8 ml, 2.75 mmol) were reacted in 15 mL
CH,Cl, for 5 min and added to the peptide resin. The reaction was stirred for 18 hr. After washing
with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark
brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2
times 5% DIEA/DMF and 4 times DMF and coupled in DMF with m-dPEGn=24 (Quanta
Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-
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Froc- | | e-wp20Ald4ez3p - Pqa- Ar g( PbO- Hi s(Trt) - Tyr (t Bu) - Leu- Apa/ErR)10/sed/al - Thr (
tBu)-Arg(Pbf)- An(Trt)-Nve-Arg(Mr)e5Tyr(tBu)-Ri ng Am de Resin, 1.0 g (0. 22
mol ), obtained from Exanple 6, was washed wth DVF, deprotected and washed
and coupl ed with Hexadecandi oic WD 2011/ 045232PCT/ EP2010/ 065060 88 aci d
(290.0 ng, 1.0 mmol), HATU (570.0 nmy, 1.5 mol), and DIEA (950 uL, 5 4

| {1 .H20 (100
L B8 2ol Rt and Yo JETERE D ST RE ¢
stirr eMF Qrinmdd altt CHACLHEY timesstieifarg cloh EQME A 1 T®S,anll BE0 al imSiFpaQL &t | Ng

group was renoved with 50.0 ng PdCl12 tri Phenyl Phosphi ne) 2, 50 uL
Mor phoLipnenandtol {ok 6Avm;e11risqipisa¢dddni1ﬂ0 0 BalnEtOMeentnifdgsd, aashetl mod phest ie vaduoAr , and

then nH was Bubbl jng with Ar_ conti.,nued eI | ow
Sor ot TBR ot 88?@%@&‘&%1 B oY pooltdule RESRR I SSEulRd b GRSl Lo
was hegihie bindBhoWd pdwv ECMSM% dlcRRdW S HWAR,, 0aPsaied, Bogficond time

(this tinme yielding a brown to al nost bl ack col or) for 1/4 to 1/2 hr.

The pPoRULT was washed 2 tlrres with DVF, 2 times 5% DI EA/DMF and 4 tines
DVMF and coupled in DMV with m dPEG=16 NHS ester (Quanta Bi odesign, 238 ny,
0. 275 mmol ), Nhydroxybenzotriazole (40 ng, 0.30 mml), and

di i sopropyl -carbodiimde (320 plgxaAMpmeBk) with stirring for 18 hr.. The
resin was washed with DM 2 tines and CH2C12 3 tines before cl eavage with
TFA 1Preparatien abElqsrs_an@P@Wﬂh&)@{f@ﬁﬂecm%an@t(ﬁﬂmc(Pb?q%Aﬁg-,HlﬁnTefﬁ pitated

in 109. (NIRRT in vacuo. The crude peptide
was pur?fﬁmgdﬁé)zg? %éﬂﬁﬁg %eﬁ¥ I'A gﬁ%l e 3toyield 43 ng (6% of
whi t e anor phous povvder. (ES) +- LCMS m e cal cul ated C 1, 64H262N36047
3487.92, found 3487.91.
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
6aminohexanoic acid (355.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc
removal Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr.
After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the
yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3
times with DMF. The above procedure was repeated a second time (this time yielding a dark

brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF, 2



EXAMPLE 55 Preparation of

Ei cosanoyl -A u-Q u-11e-Lys[ CH3- ( OCH2CH2) 11- 0- (CH2) 2- COpPga- ArgHi s- Tyr-Hi s- A
sn-Tr p- Vavobhr70ds32G n- Arg- Tyr-NH2 1: 3 TFA WO 2011/ 045282Re1é1ePa0i®/ 065060
89 66

Frmoc- 3 u(OBut ) -G u(0But)-11e-Lys(Alloc)-Pga-Arg(Pbf)-H s(Trt)-Tyr(tBu)-H s(
Trt)-Asn(Trt)- Trp-Val-Thr(tBu)-Arg(Pb0O-An(Trt)- Arg(Pbf)-Tyr(tBu)-Rink

Am de Resin, was synthesized on the ABI synthesizer from555 ng (0.25 nmol)

resin ¥, and

e RECSHAN B I8 £HAIA B SRy pIE ISP R SERRGy 0 | |
mol ) Biaiesigali3ios oy, 02y b mmlbd)dhydnﬂ@erﬁzﬂﬁﬁzulle (4(5m@ OB®Inmoln aVFid&propyd was
coupled and stirred for 18 hr. After washing with DM 4 tines the alloc

pr ot e EUPAY YOO wh-¢ BRSOV Leuplsiind SHﬁedvg@lle(ltrrTWﬁpwm@ﬁwﬁw@shz 50 uL

then D" atmBadebier SR L And Sk Bshal A 85 AT TP SR Suoolc o

sol ut qu%r(kifaﬁ@cﬁiél forddir Sﬁ}ec%r&\f‘&l 1nTb@Oﬁlﬁ@EEOOE&nYﬁﬁgédh%sﬂ%H&ﬁ&jdlfléHmJaééjuohr and
washed times with he above procedure was repeated a second time

(t hi s The pdg pentific s aolmléiﬁqkbbﬁﬂmmgd r@sgtur@m@%mcblﬁp)ylemb% me4l2 %)1/ 2 hr.
The pr, [, has washe % DI nd 4 times
DIVF angwggup hots pBM%er (]%%ﬁ%lgé DglFNﬁgdtdé 3 g‘lyfalim gn, 189 ny,

0. 2753mm2).; N—hydroxybenzotrl azole (40 ny, O. 30 mml) and

di i sopropyl -carbodiimde (320 pl, 2.0 nmol) were coupled and stirred for 18
hr. The resin was washed with DVF 2 tines and CH2Cl2 3 tinmes before

cl eavage with TFA 17 nL and 400 uL i PrSiH and 800 uL propanethiol for 6 hr,
precipitated in 100.0 nL Et20, centrifuged, washed and dried in vacuo. The

crude peptide was purified by foEXaMPIQEBBe procedure in Exanple 3 to yield
283 (43 %9 of white anorphous powder. (ES)+-LCMS nie calcul ated

Cr 50t Petnisaton o LA R ARSI o B8 F ekl B 6o Bicae PonT ot Leu-

Ei cos -fl Ua | 13- . QH2GHI2 (CH2) 2- COpPga- ArgHi s- Tyr-Hi s- A
sn-Tr %‘@@ rpﬁﬁd %lgj}g ﬁ*?'ﬁ%ﬂ."%?‘f%ﬁ?#ﬁ %‘JFZiHQ% 2011/ 045232PCT/ EP2010/ 065060
90

Froc- d u(0OBut) -G u(0But)-11e-Lys(All oc)-Pga- Arg(be) s(Trt)- Tyr(tBu) Hi s(
Trt)-Asn(Trt)- Trp-Val-Thr(tBu)gArg(PbO- GIn(Trr=¢) ( 0- Tyr( Bu) ¢Ri’ng

Am de Resin , was synthe ] ABI syn g .25
mmol ) resin accor/m"rfg*’t*ﬁjfm : N.}N d, and
Ei cosanoic acid 313.0 ng (1 0O mol hgiéﬁ mca,{oﬁ (“105% , 1.10
mrol ), and diisopropyl -carbodiim gmznl ) in 5.0

m. was
coupl egh e NS YR DB NN er wash| n W|th DMVF 4 tings the alloc

prot e |n,g,o\); sorem\fgd W th 20.0 ny Pd&lZ(trl Phenyl PHo%pHi he) 2, 50 uL
l\/brpholl?]e CEPIE VagTdYifivis nL DMVF under an at nosphere of Ar, and
t hen 500 uL BUBSnH was added. Bubbling with Ar continued until the yeI | ow

sol ut FeReBedomnelioslaskitrigdt)- T’VF(éB‘ﬂ) PINTHEE T Nah ThHtos: ArgPbR7 4 hr and
washe U ond time
(thi s@}th?(n@;q/ﬁﬁ\gﬁ: %%(Mt% tEHER Mﬁg@agﬁggég ég%% co?@’ﬁbﬁﬁ%r 1/4 to 1/2 hr.
The piEaauplt 6maswaamsabkmdl Wwitht DNES deprbtectol/Fand 2vashavend so4 i dEA/MDNE vathdFdoct | mes
DIVFadco edln W th dP =16 NHS ester 2 , 75 l);

N- hyd 6‘3%918 ’6‘%1? F%Hag': e 4 S %MP}HY%%?&U%O es(ig‘?glgy 85& Wgﬁ%e (320
Pl 2 4fsopralyl-c s BinfRURBY S, 9@%1%5? il BFmf BMESval rcoupTétﬁfof @@ hf‘ MRS Fifﬂ@é hed with
DMF 2 times and CH2C1l2 3 tinmes before cleavage with m. and 400 uL

i Pr Si Ferand! BoGicubid@289ang(H wimof,pN-1§dhoxybprzetciapile élt5@dng, n. ll)Oﬁtn@l) rnd Et 20,

Foll otfisiaryk ESRaufng7s i E%hﬁpé%ﬂm PHErE ShGoRaE] bty R ¢ ™
anor phgids wa ith D) 4 titteMBe 6 58 Oga%@dp FAOEHRREINZ R 000 3R2%1@y, Found

3523.96. WD 2011/ 045232PCT/ EP2010/ 065
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an

atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued until the

yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and washed 3



Preparati on of Ei cosanoyl
-GQu-Au-lle-Lys[CH3-(OCH2CH2) 23- 0- (CH2) 2- COpPga- ArgHi s- Tyr - Hi s- Asn- Tr p- Va
- Thr - Ar g-WbreArogsiByr - NH2 1: 3 TFA PCT/EP2010/065060

Frmoc- 3 u(OBut ) -G u(0But) - 11 e-Lys(Alleasc)-Pga- Arg(Pbf)-Hi s(Trt)-Tyr(tBu)-H s(
Trt)-Asn(Trt)- Trp-Val-Thr(tBu)-Arg(Pb0-d n(Trt)-Arg(PbO-Tyr(tBu)-Ri ng

Am de Resin, was synthesized on the ABI synthesizer from555 ng (0.25 muol)
resin according to the standard protocol. The resin was washed, and

Ei cos 3 i .9 1 , 1.10
ot ) A 1 IR e Ao picedhl IR by L LRENERRE Bl S aliE: - L0
coupl ed)vand abhdst bhdk écﬂor) I& 14 to Al ther Thﬁpdo'dm@ wials talasHNP dindsivimesDMEe2al | oc
protectlngAﬂaoup was renpved with 50.0 PdC12 trlPhenyIPhosphlne)Z 50 uL

Mor phéene’e gy BMExnd:4 @n%s&W.aﬁdfsumd iAME mad-4REGI e (BA® of  Ar, and
h |

ol ut P, S8 LGRS pHRIE N YRR (f nERS0 D 1B (ibfEne! L od

was hedarBodiinmigs (320 ful 2DMrmoThecrabaypdedpnd ceded efow\kxshrrﬁlpmatledmawatedmdtht i me

(this_ tinme yielding a dark brown to al npst bl ack color%ﬁy 1/4 to 1/2 hr.
The pPMEEttm%%gn%%aQB Dtipesheforgiclepvagkpith I Ty %@L@%i BPERk BRsThaRe 00 i nes

DVF an 2 8
by an s SR B Pou S o g R RO B0 e g ST i Baom de
(320 ghe cid® pepitek )Nawlmﬁ@@upfcﬁdwaigdh@pﬂow@% ﬁl@xaﬁlﬁlem’to yide63 egi(ewes washed
with DVF 2 tines and CH2C12 3 times before cl eavage with TFA 17 nL and 400
uL i Pmtﬂa@ﬁ@hswmdepKE%@@MW%C@M@M@@nblp@&ztgngt #1848 Foudo. 0 niL Et 20,
centri , washed and dried in vacuo. The crude peptide was purified by
follomng the procedure in Exanple 3 to yield 490 ng (70% of white
anor phous powder. (ES)+-LCMS nfe cal cul ated C183H298N38053 3876. 18, Found
3877.2. WD 2011/ 045232PCT/ EP2010/ 065060 92 Preparati on of
Eicosanoyl gamad u- gammad u- IIéE§§QTQ¥E (CCH2CH2)11 0-(al2) 2-

= - - < bﬁf‘ 1:3 TFA o
ON o %‘?ﬁ;ﬁrrgﬁ j ig%{rw m&p{y E%%\I(éhﬁ 2@129 0 K(HME) C@]Q’qméltwﬂg
Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
6aminohexanoic acid (355.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc
removal Myristic acid 2520.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr.
After washing with DMF 4 times the alloc protecting group was removed with 50.0 mg PdCL,
(triPhenylPhosphine),, 50 uL. Morpholine, 100 uLL Acetic acid in 15 mL DMF under an
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Frmoc-11e-Lys(All oc)-Pga-Arg-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr (t Bu)
- Ar g( PbO-wGl2n(ifus332 NVe- Arg(M r) - Tyr (t Bu) - Rl ng Ami de ResiPaT/ERP2610®65060 22
mol ), obtained fro Exanple 6, was wadshed with DVF, deprotected and washed
and coupled in DMVF wth Fnoc-d u-OButOH (426.0 ng; 1.0 nmmol), HCTU (413.7,
1.0 mol) and NWM (250 ul; 2.27 mmol) were coupled in DMF for 7 hr. After
Frnoc renoval and washing with DWMF, Froc-Gd u-OBut-OH (426.0 ng; 1.0 mol),

a7 GrsBRge B AL AT ERGAD L B (i T pudil SR BT ™ e

Frnoc Iyelmvmlut&md)ewaﬁdfmd@lsh EOMSMeﬁctmivdas 33 rhixefot 1/4thrrmdmpshed 3

N- hydroxybenzotrl azoI e (150 ng, 1.10 nmml ), and dii sopropyl -carbodiim de

(875 ulrnes B’ltb OMB1 Y Wbompr%sdlée s mgate%ﬁqC@ad gma (psitimeoacidipg adatkny . After
vvashl ]]’JF-%M% p Vbt h 50.0
ny Pd triP bfgj&%bsp |ﬁg (?4% O%Lﬁﬁiﬁ%gh{!%ﬁgm ﬁggiﬁlgg{am din 15

mL Dl\/ﬁmem d%rDEm/BMﬁmdeeumemmrand aambld:dm mN3B vith lm- BHBSn#QW\@laataded

S TR R, P N DR b o
above -phoGRHM gz’@’%{f (?B%ﬁ)%r@c&ﬁﬁéﬁ%d%hﬁ?d (68 g5t Tﬁ@re?ﬁh%‘a@kﬁ&%eg wlaf k brown

to alm)st bl ac for 1/4 to 1/2 hr. The product was was 2 times

wi t h DWHE 2 2intes aebCH6 DI BihB\ef@n dledvape mith TOVFL Amil and 40 ed iRrSitDME $60d PEGN=12
NHS ester (189 0. 275 nmol ); N-hydroxybenzotri azol e (40 0.30 mmol ),
and dﬂlLéJ&maaﬁwo?g)aﬁ%mrﬁwtfée 132909|mL Bt ?ﬁmfyg%ewvéﬂ@é@m érdedalﬁd'a@ﬁrred

bor1 QaEbrygt B R3S BT AR REG Iy R RECErd W mpltS 1o vield 43 me e of

17 il waitel adhOfphotbs pdwdst. HESRALEMME nile qalcolpaidet, laH@ggNL@ug 3@3381‘11 Emmdlamst%at)ed in
100.0 nmL Et 20, centrifuged, washed and dried in vacuo. The crude peptide
was purified by following the procedure in Exanple 3 to yield 86 ng (13%
of white anorphous powder. (ES)+pLGNppif.ggcal cul ated C1601- 1256N36041 ,
3337.91, Found 3337.90 EXAMPLE 59 Prepar at| on of
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-N-
dPeg(n=24) (Quanta Biodesign, 333 mg, 0.90 mmol), N-hydroxybenzotriazole (150 mg, 1.110
mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr.
After Fmoc removal and washing with DMF. Fmoc-6aminohexanoic acid (355.0 mg; 1.0 mmol),

N-hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol)
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Frmoc-11e-Lys(All oc)-Pga-Arg-Hi s(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val - Thr (t Bu)
- Ar g( Pbf )woGbmi(oks132- NMe- Arg(Mr) - Tyr (t Bu) - Rl ng Am de Re®Cm/EP2010/065060. 22
mol ), obtained from Exanple 6, was é¢ashed with DVF, deprotected and washed
and coupled in DMVF wth FnocG u-OBut-0OH (426.0 ng; 1.0 nmol ), HCTU (413.7,
1.0 mol ) and NMA4 (250 ul; 2.27 nmmol) were coupled in DM for 7 hr. After
Fm)c rem)val and washing with DM-, Fnoc-Qd u-OBut-OH (426.0 ng; 1.0 nmol),

d| | S opr o%‘;}rlc ar Ewdap 3&{ %gig he IA(ﬁjeg QBHQ reﬂhv;llpan 1?% ?‘%HRMMS” go 6C]IZ ‘ed and

sti rrN;lh)fdmsXy]b&lzhfrlazé!lf:(zezs hgroc] J0anmy i DEBAd(566.s0] 5.0 m)Einchammybcmldd 313.0 ny
(1 O nrol) N hydroxybenzotriazol e

. 1.10 mol), and = |
di i soft %33}4 2 E%%Warq e l(léﬁsﬂuPHz‘éb %Orrﬁn@m)a}lﬂ égmio 11?@ R?%Q@_e 788 upl ed and
stirred G wiSd. e f&flﬁﬁ{r m&lmggg“h 15%0@44115 éaﬁo%r&&tﬁag g&@t&é‘sﬁ ng

group was renove 50.0 tri Pheny osphl ne) 2,
Mor photmaved withoSul Iﬁ@EdCE(tHEhéﬂhylPhostﬁmﬂﬁg PMEL M@ pholine, 100 ul. Acetic ac1d in

2011/ 04523 / EP2010/ 065060 94 und t ere n 500 uL
B3N RN e BRI ATeH: R BonoHeae ot T doBliessrERs on

beco m%orﬁt%@i@d Sritil %eoye/now THRSEREHIL RediRB bFOAEDN THE ¥&Ltib:Phvaslihén Mixcamst waghed 3
times wth DM-. The above procedure was repeated a second tinme (this tine

yi el diemdgywashddB klntﬂs owuih RMF alThe sboviIpaedediero vais yepeated &/sebomd)tlﬂmzthhsrtlmeT he pr oduct

Soupl GB i etk FRdipeeie: R el SFor 381 g i o i 0 vy Wathe 2R
N- hy digen iRz timk 889 IR EAAOMPtind Q- t36bs WK Jand 8aHladiih BMF QR h-gerGedi4 m de
(320 pl, 2. 0 mmol) were co_ﬁg)l ed and stirred for 18 hr. The resin was washed

with O¥FanE BIOd@%gnaa% o217 Bmodibishydergbenzetriszalagd me tdB0Tmmol7amd. and 400

cent r PPOGERY saeRut A AT & ol bl ourkd B SELERIRd as puri fied by

following the procedure in Exanple 3 to yield 42ng (6% of white anorphous
powder. (ES)+-LCM5 mle cal cul ated Cl168H272N36045 3514. 01, Found 3513. 98.
EXAVPIEe spinpraspeashed with BMEF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL

Ei cosan du-1I| QCH2CH2) 0-(Cl112) - Pg
o o Yoo PR g TR Rty e et 1 09,0 Apl E0e, paiedh 5 Toa
) (Yo adidaid A d-NAacly. MhdNcdudé p&Nide NWak BN2edNy following the procedure in
Example 3 to yield 55 mg (7%) of white amorphous powder. (ES)+-LCMS m/e calculated
C177H296N36048 3694.18 , Found 3694.19.

EXAMPLE 39
Preparation of Ac-Ile-Lys[Palmitoyl-6 Ahx-NH-CH,CH,-(OCH,CH,),;-O-(CH;),-CO]-Pqa-
Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH; 1:3 TFA
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Froc- | | e-wp20Ald4szsp- Pqa- Arg- Hi s(Trt) - Tyr (t Bu) - Leu- Asn( TeCx/APe@oNesosd hr (t Bu)
-Arg(PbO- A n(Trt)-Nve-Arg(Mr)-Tyr(®Bu)-Ri ng Amde Resin, 1.0 g (0.22
mol ), obtained from Exanple 6, was washed wth DVF, deprotected and washed
and coupled in DMV with Fnocd u-OBut-0OH (426.0 ng; 1.0 mmol ), HCTU (413.7;
1.0 mol) and NWI (250 ul; 2.27 nmol) were coupled in DM for 7 hr. After
Frnoc renoval and washing with DVF, Frnoc-d u-OBut-OH (426.0 ng; 1.0 mol ),
N- hydr oxybenzotri azole (150 ng, 1.10 mml), and diis opyl car bodi i m de
(875 ul, 5.0 nmmol) in DWF 15.0 was coupl ed and stiyed for

Fnoc WO 2011/ 045232PCT/ EP2010/Y065060 95 renmyal Jand shi ng, °
acid 313.0 ng (1 0 mMmol) N hygr ANZGQt ri I ,IET
di i sopropyl - carbodi i m de (8755ul°, \5 il 1 ?ERH

ti tfhe “al

stirred for 18 hr. After washi ngowt Y
group veqamhbyxéoﬁafnng&CEZ(triPhe yl PXGsphi ne) 2, 2
Mor phdl ine, .1 Acetic acid in 15 nL DVRTunder an atnosphere®of Ar, and
t hen SUégﬁDqgﬁﬁﬁﬁ?ﬁ%%fﬁgﬁﬁ N BOSH g wth Ar continued until the yell ow
sol uti on becone reddi sh brown. The Reaction was then m xed for 1/4 hr and
washed 3 tines with DM-. The above grocedure was repeated a second tine

(this tinme yielding a dark brown to Yal nost black color) for 1/4 to 1/2 hr.
The product was washed 2 tinmes withi\DMF, 2 tines 5% DI EA/DW and 4 tines

DMF and coupl ed in DW 8 ny, 0.275 mol);
N- hydr oxybenzotriazole (40 ng, 0.3® mml), and diisopropyl-carbodiim de
(320 pl, 2.0 mol) were coupled and stirred for 18 hr. The resin was washed

Wit h BvicdictlysedloghBoeApaRbh) 3is(Trmed yH @b wrleuch wklmBroy TR ArgPbind 400
oL P R0 ARTE s ROCELAAR A 895, O, T 520
f ol | owx;@plt lbe wak eesicbdrvath DMEX agipbtect3d tadd Weetythted3 Afer waHingaiithibMiFel anor phous
E?(\A\dh/grg@egg%?aﬁéé}%cml; gr%ﬁll) (v:vlglls ?etmeoqredc %v%ﬂ I_5l30()(§1 I\nl?g619(?(§12 (?‘Eglgl?ehgll%hosggilfllg)?, 5?68 ?11? 21

Morpholine, 100 uL. Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uLL

Bu;SnH was added. Bubbling with Ar continued until the yellow solution become reddish brown.

The reaction was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was

repeated a second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr.

The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and

coupled in DMF with m-dPEGn=24 (Quanta Biodesign, 308 mg, 0.275 mmol); N-

hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol)

were coupled and stirred for 18 hr. washed with DMF, deprotected and washed and coupled in

DMF with Fmoc-N-dPeg(n=24) (Quanta Biodesign, 333 mg, 0.90 mmol), N-

hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmole)

in 15 mL DMF was coupled for 18 hr. After Fmoc removal and washing with DMF Fmoc-

6aminohexanoic acid (355.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and

diisopropyl-carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc

removal and washing with DMF and CH»CL, N-hydroxybenzotriazole (425 mg, 3.150 mmol),

DIEA (500 uL, 3.0 mmol) and Palmitoyl chloride (2.8 ml, 2.75 mmol) were reacted in 15 mL

CH,Cl, for 5 min and added to the peptide resin. The reaction was stirred for 18 hr. The resin was



Preparati on of Ei cosanoyl

-gammad u- gammad u- 1| e- Lys[ CH3- ( OCH2CH2) 23- 0- (C112) 2-

Q0] - Pga- GvO-2bli 190432382 - Leu- Asn- Tr p- Val - Thr - Ar g- G n- ( NMe) - Arga/Epee1bliozsoso 2 TFA O
Froc-11e-Lys(Alloc)-Pga-Cit-H s(Trt)ATyr (tBu)-Leu-Asn(Trt)-Trp-Val - Thr (tBu)
-Arg(Pbf)- An(Trt)-Nve-Arg(Mr)-Tyr(tBu)-Ring AmMmde Resin, 1.0 g (0. 22
nmol ), obtai ned from Exanpl e 6A, was washed with DM, deprotected and
washed and coupled in DM with Fnoc- WO 2011/ 045232PCT/ EP2010/ 065060 96

2. 27 re A GO o bRy HR e B P S QU R B MM 250§
mol ) prdﬁgéﬁl&ﬂﬂa?’ﬂ]r plec%ltﬁf&hﬂ 10000 nTIMM, © Z&Qtrifhgedzwgsﬂeﬂrﬁm dridd8A Qadﬁ@UPllleed in

DMF for 7 hr. After washi n%éFm)c anma@ u- OBut - OH (426.0 ng; 1.0 mmol ), 1.0
mol ) CNdhjb@li’ttﬁ)‘%y’Yﬁé ristied Ay &lllew{nesde pigcedura o Eﬁm)e 3 t@r}@leld 58 mg (8%) of white

di | ed d
S![: ??g 'f%)(1 ‘%g'(ﬁﬁ &%D%/ercg%l%gl%mgﬂ %\a?ﬁl fgc%(s)%ndo?@%a%(?gp;lz Snrrg

(1 0 nmol) Nhydroxybenzotrl azole (150 ng, 1.10 rrm)l) and
di i sopropyl -carbodiimde (875 ul, 5 0 mol) in DVF 15.0 nL was coupl ed and
stirred for 18 hr. After washin EXAMPIRA0Z tines the al | oc protecting

gI\J/tr)(r)lsﬁo | ne‘rﬁ%@e &lng%cg%hgﬂg}é&mﬁb@e lﬁ‘gﬂ% p@l(g?ﬁ%_s pﬁE—ng_g’f €A, and

t hen EI)QTIyi:IBu&SlnerioQﬁValaliHﬁArg-Bllbh[NMlng-AMgtT\ylﬁNHgQrﬁTF\Aled until the yellow
sol ution becone reddi sh brown. The reaction was then m xed for 1/4 hr and
washed 3 tinmes with DVMF. The above procedure was repgyted a second tine
(this time yielding a dark brown to al nost black colfy) for 1/4 to 1/2 hr.
The product was washed 2 timeg) with DVF, 2 tiyes 5% PREA/ DV and @Yti nes

DMF and coupl ed in nmdPEG=24 (308 ngy, O. 275 4 -i Ny g oxyenz i azol e
(40 NTVARNRARR A OO AV - car bodi | i gié (5 "‘1’ 01 Ampl ) were
coupl ed and stirrgd for 18 or .© ’ : «Vﬂ- & S¥d VY X W IYTES and
CH2C12 3 tinmes before cl eavage W h 01X ML W%NLOI rSid and 800 uL
propanethiol for 6 hr, precipitated in 10,0 t 20, cent‘ihfu d, washed

and dried in vacuo. The crude peptide was purified by follo

procedure in Exa @!\2)\{‘@ @1‘2;0 ng (119" of white am)rpHXc;:J %ébwder
(ES) +- LCM5 m e cafcul N35054 3867. 20, Found 3867.19. EXAMPLE 62
Preparati on of éﬁc@}l&&,@\,%\

Ei cosanoyl - Cys 803; Q/S(Soh% G u-I1le-Lys[ CH3- ( OCH2CH2) 23-0- (C112) 2-
C0] - Phaocille-IiscAlipgi-Paadrg® ﬂlqsimérﬂyfl(tﬁu)Areg-fGnhTI(f)\TK@)V?irBH(er) NP3 TFA

ﬁﬁoioh*@q@%%@ b Q‘@?ﬁg&g(@“‘td?%r(]t%é)(o SR P YR val - Thr (t Bu)

- Ar g( BRéihple @ N&(aIWa)sheNthﬂDM(H\/tléﬁroﬂEMEﬂ taﬁukm&dd@néabmed%ﬁsm;? with®nghc( 0. 22
nmol ), obt ai ned from Exanp was washed wit r ot ect ed and

was heéarawah%mw agd (3:155[9\;11% Qﬁnrm%dé@w((@b%ﬂ Ma(km(rwﬁ@né @i ol dvdl ),

N-h dqﬁﬁ%{ d
(87% u )gﬁw ?&%hﬁ)ﬁ%%gggonslané\g&ga co%%th%q%&oé) ter n@%@?&g%\%l ©
Fm)c G (E08) l\aﬂmﬁoﬂm&ymglxyﬂéﬂzdgngmm ()130 hdghydit@xmm)nml ﬂn@pﬁip@l-&/go ggo "
opr opyl.- carbodi i m de in
vvas cgngp%am P&YP ulp ﬁ & mlr%@V&aswéaﬂFifprdﬁrhm%ﬂeaﬁamﬁ%owgltdsos) Na2
470. Pmﬁ h Bmm EK’P.‘J d

((ZII i sog’ra?)[gnﬁ \gg:tgf%bodl |drr%é TH &%égh ?{R%Q&%Héﬁ]l%%ﬁ 141%NF1 g’}l)ﬁ_llgvvas é)}))l}%l’agd 6
hr. ABtlenmPheod Pamiredl chimide s hil rﬂﬂs ﬁmbszmn@reactad ndli%tiJB (O 6115 Gimmrol )

N- h dr nz i azo i.i sopropyl odi i m de

art B YBRR TG a5 Testi e Teion e Toat e i A YRR ER i DB, | A T
was hi t i 50.0
ot %ﬁﬁ%ﬁgﬁﬁyﬁﬁﬁ%@%ﬁrﬁ2?%%%‘%@%%?’;‘%ﬁ?ﬁi’w o W%%??ﬁ‘ﬁ?ﬂa%". 3’3. o 15

anE:VMQIME a0l nivespih @qmg ot S Mk, Dbﬁ{ﬁcnndelnﬁm amlpbet_re BlASrHd Wees 546 dédh )
B ; .
The  r Eaeu by e PBROTHE St conii R B Ih el 20p RS- AR TR e

above TRE RGEGHH VadVBsn MBRE&rad Br HAGRREE I el With DMH. MEncyibelEiprotedrdwidk brown
to al nost black color) for 1/4 to 1/2 hr. The product was washed 2 tines

with DM, 2 tinmes 5% DI EA/DVMF and 4 times DMF and coupl ed i n m dPEGh=24
(308 ng, 0.275 mmol ); N-hydroxybenzotriazole (40 ng, 0.30 mml), and

di i sopropyl -carbodiimde (320 pl, 2.0 nmol) were coupled and stirred for 18
hr. The resin was washed with DMF 2 tinmes and CH2C12 3 tinmes before

cl eavage with TFA 17 nL and 400 uL i PrSiH and 800 uL propanethiol for 6 hr,
precipitated in 100.0 nL Et20, centrifuged, washed and dried in vacuo. The
crude peptide was purified by follow ng the procedure in Exanple 3 to yield



WO 2011/ 045232PCT/ EP2010/ 065060 98 37 ng (4 % of white anorphous powder.
(ES) +-LCM5 m e cal cul ated C182H303N35056S2 3939. 14, Found 3939. 13. EXAMPLE
63 CAMP agonusio4ssszay | n this exanple, the foll ow ng nmatrerierkeiowesoeo used:
384-wel |l plate; Tropix CAWMP-Screen K2t; cAMP ELI SA System (Applied

Bi osystens, cat. #T1505; CS 20000); Forskolin (Cal biochemcat. # 344270);
cel I s: HEK293/ hNPY2R; growth nedi um Dul becco's nodified eagle nedi um
(DMEM G bco); 10% Fetal bovine serum (FBS, G bco), heat-inactivated; 1%

o] LSRN T 0RO T AL 00 A ) 0

DIVEM Fhe pwddactphsnedshededitifes witlo DMH, Q%rfﬁs% DilbAMME aid 4 #mtOD8PE 47 ) ,
heat -i nactjvated; 1% Penicillin/ St re r%m n (G bco, cat. # 15140-122); 500

my/ L cePlesl ip QME it dPESRTE NH§testea& 1B19§ef)gn, &Y ped 2758moda:  nedi um

(72258180 A0 RO 0B 3Y AR Sl il BRRARIL (0, Th el o 2
used werdiabldgead stirecdc |18 hf.Siemes@wis) washbe with DBHF Baisney and CHzC@p?pmtﬂeﬁnd t he

cell suspension was pool ed. Each flask was rinsed with 10 nL plating nedi um
and césford ¢1¢ﬁgw waith THOA7 prh ﬁltdr4039 yh iRrSifttpad $06 pbpsdronctivabiopédr.ed and

count ed The suspen atin di u density of
2.0 xPIGBUAEH fo(w?’t%iﬁéa YoR eﬁgttldr%r@?o {lp oHsen e|Herade W

( HEK2 9afltﬁﬂ%‘§aalcw1ﬁ@ﬂﬁq;@@cetthlellmeketn)lpw\et@yfelaarmefnegr (16%) iontvaité orpBdusiel | pl ate
using Multi-drop dispenser. The plates were incubated at 37C overnight. On
t he s&ewAd. day LS are P%Cl"}@é‘?(eceﬂ@@%d)ﬂ or4983 gxod oRfPdénce. The nedia and
reagents were allowed to come to roomtenperature. Before the dilutions
were prepared, the stock solution of stimulating conmpound in dinethyl

sul phoxi de (DWVBO, Signs, cat#DZGEﬁ)sM\HsEaIlI ovved to warm up to 32C for 5-10
mn. The dil utions vveremprepared in

3- | sobtieRprationek HRAREAYIH HE- Qt@wﬂe-lca[(ﬂﬂn@gﬁvcﬂdtsﬂﬁ@@z)c‘athaAsf&g/ m.
BSA. I diumwas 1.1%w th
For skﬂlgg g%r?ggr\létﬁrqﬁpggpgy %{gk@ 'FﬁMégeAf'l%thltmll%agﬁ%apped off with a
gentle inversion of the cell plate on a paper towel._HOpL of stimulation
medi um was pl aced per well (each concentration done four replicates).
The plates were incubated at gpom tenperaturg for o
2011/ 045232PCT/ EP2010/ 865060 9 0 mn, and¢

m cr 0s ntes

nedi a was di scar dgd and 50n19/vve| f Y &G Y

Tropi x kit) was added. The pl ate Pn ubat Mr 45 "Fit @’310.0 20pL of
the lysate was transferred froms |rrulat| es into thg pregcoated
anti body pl ates VT VLY ol W e Tropi Wlt 10 pL of ARKconkugate and

20pL of anti-cAMP anti bod(}/ was added. The plates were incubated at room
t enperat ure whi | &SAENY AN NGur. The plates were then washed 5 tines
wi th Wash Buffer, 70 pL per well for each wash. The plates were tapped to

dry. Bewplle/ys(Alloof-PGSRE)(Bofis(@st) Ty R sidnsA maT e ”élrph‘daleﬁtr(tBo] -Atd(Bbi)was
added ang. i bated f 4 L0 RT (shake). Signal 1 sec/well in a
o T O RO B ks R KRB 06d oned bl Ik 2608 ael | s
wer e E&Qﬁ%ﬂ)l}z‘ 6! LAl Sfagitas b AR, Hé}ﬁot&t@di %@W&st?e'&'aﬂ@'&é‘uﬁﬁﬂh%l\@ﬁ%ﬁﬁ@noc-

hygromyci n-B resi stance gene were further transfected with the human NPY2
r ecepﬁmnmahﬂ:kanmqméhﬁ%] g IGO swid HCBY.(4 RoT ;| ldinnyset &MMAB 50 nl; BEf7h

hygro cin: B |nd| ual es ed for their. response to
PR ER B e ot PRl R ol e 1R B Rt e preie AT Rn i th

O%f@zﬁlohgw 0 ehnSc? ), INDhy &@xyt@h P eridb @ (QHY fright B10 gttcuti pRyl-100 U/ L

peni ci I'l'in, 100 ug/nL streptonycin and 25(% ug/ nmL 18. s are harvested

wi th tcatrbp@umd@@ﬁuhrﬁd) @mﬁtleéIS o Iy Fuy ascouple f%éééﬂhtAﬂertF@O@étmO@t:@lp’ensu on
vol ume i.s ad e
Al i qugta%hl ggﬁ\ﬁgglﬁgﬂgf Spense C%gxylb%zogi—%g\fméﬁ%c%l yF% he é{rgj% Ig

bl ack 3@l @abl) rah@mﬁﬁtayle:ﬁlotﬁatm@m)l A70midd wor€ fapk@iress mercmzrztzaele@lmun a 37C
CQ2 i ncubator overni Loadi ng Buffer (Calcium3 Assay Kit, Mol ecular

Devi c@8d adgsd thihs pap raam dihs mcg?wat ﬁ@reéém EhirsAger w@m&vath MK ess Kit)
into 1000 nL Hank's Bal anced Salt Sol ution containing 20 mM HEPES and 5 mM
probenecid. Aliquots of 25 pL of diluted dye were di spensed into the cell

pl ates and the plates are then incubated for 1 hour at 37 C. During the

i ncubation, test conpounds were prepared at 3.5x the desired concentration
in HBSS (20 mM HEPES)/ 0. 05% BSA/ 1% DMSO and transferred to a 384-well plate
for use on FLIPR After incubation, both the cell and conpound plates were
brought to the FLIPR and 20 pL of the diluted conmpounds were transferred to
t he ceII pI at es by the FLI PR Dur| ng the ~assay, fI uorescence read| ngs were
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>5000repeated a second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr.
The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and
coupled in DMF with m-dPEGn=16 NHS ester (Quanta Biodesign, 238 mg, 0.275 mmol); N-
hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol)
were coupled and stirred for 18 hr. The resin was washed with DMF 2 times and CH2CI2 3 times
before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr,
precipitated in 100.0 mL Et,0O, centrifuged, washed and dried in vacuo. The crude peptide was
purified by following the procedure in Example 3 to yield 54 mg (8%) of white amorphous
powder. (ES)+-LCMS m/e calculated C;66H272N36041 3426.03, Found 3426.02.

EXAMPLE 42
Preparation of Palmitoyl-6Ahx-6Ahx-Ile-Lys|[CH;-(OCH,CH,);-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
6aminohexanoic acid (355.0 mg; 1.0 mmol, HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27
mmol) for 7 hr. After Fmoc deprotections and washing with DMF, Fmoc-6-aminohexanoic acid

(355.0 mg; 1.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-
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carbodiimide (875 ul, 5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc removal and
washing with DMF and CH,Cl,, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL,
3.0 mmol) and Palmitoyl chloride (2.8 ml, 2.75 mmol) were reacted in 15 mL CH,Cl, for 5 min
and added to the peptide resin. The reaction was stirred for 18 hr. After washing with DMF 4
times the alloc protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL.
Morpholine, 100 uL. Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uLL
Bu;SnH was added. Bubbling with Ar continued until the yellow solution become reddish brown.
The reaction was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was
repeated a second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr.
The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and
coupled in DMF with m-dPEGn=24 (Quanta Biodesign, 308 mg, 0.275 mmol); N-
hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol)
were coupled and stirred for 18 hr. The resin was washed with DMF 2 times and CH2Cl2 3 times
before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr,
precipitated in 100.0 mL Et,0O, centrifuged, washed and dried in vacuo. The crude peptide was
purified by following the procedure in Example 3 to yield 56 mg (7%) of white amorphous
powder. (ES)+-LCMS m/e calculated C;s,H304N3604 3778.24, Found 3778.25.

EXAMPLE 43
Preparation of Palmitoyl-6Ahx-6Ahx-(D)allolle-Lys|CH;-(OCH,CH,),;-O-(CH,),-CO]-
Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH; 1:3 TFA
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Fmoc-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
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Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
(D)allolle (110 mg. 0.302 mmol) ; N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (1.50 ml, 2.0 mmol) were coupled and stirred for 18 hr. After washing,
Fmoc deprotections and washing with DMF 4 times Fmoc-6aminohexanoic acid (355.0 mg; 1.0
mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol) were coupled in DMF for 7 hr.
After Fmoc deprotections and washing with DMF, Fmoc-6aminohexanoic acid (355.0 mg; 1.0
mmol ), N-hydroxybenzotriazole (150 mg, 1.110 mmol), and diisopropyl-carbodiimide (875 ul,
5.0 mmol) in 15 mL DMF was coupled for 18 hr. After Fmoc removal and washing with DMF
and CH,ClL, N-hydroxybenzotriazole (425 mg, 3.150 mmol), DIEA (500 uL, 3.0 mmol) and
Palmitoyl chloride (2.8 ml, 2.75 mmol) were reacted in 15 mL CH,CL, for 5 min and added to the
peptide resin. The reaction was stirred for 18 hr. After washing with DMF 4 times the alloc
protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL. Morpholine,
100 uLL Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL Bu;SnH was
added. Bubbling with Ar continued until the yellow solution become reddish brown. The reaction
was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was repeated a
second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product
was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF
with m-dPEGn=24 (Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg,
0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol) were coupled and stirred for 18
hr. The resin was washed with DMF 2 times and CH2CI2 3 times before cleavage with TFA 17

mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0,
centrifuged, washed and dried in vacuo. The crude peptide was purified by following the
procedure in Example 3 to yield 85 mg (11%) of white amorphous powder. (ES)+-LCMS m/e
calculated Cig,H304N36040 3778.24, Found 3778.23.

EXAMPLE 44
Preparation of Eicosanoyl-Glu-Glu-Ile-Lys[CH;-(OCH,CH,),-O-(CH,),-CO]-Pqa-Cit-His-
Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:2 TFA



>5000 >5000 401 14 0.032 0.08 >5000 >5000 370 (P.A) 15 0.084 0.06 >5000
>5000 248 (P.A) 16 0. 059
WO 2011/045232 PCT/EP2010/065060

76

(0]
L,o\/\ol\,o\,\ol

Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Amide Ring Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu(OBut)-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After washing, Fmoc deprotections and washing with DMF 4
times, Fmoc-Glu(OBut)-OH (426.0 mg; 1.0 mmol), 1.0 mm) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After Fmoc removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol)in
DMF 15.0 mL was coupled and stirred for 18 hr. After washing with DMF 4 times the alloc
protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL. Morpholine,
100 uLL Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL Bu;SnH was
added. Bubbling with Ar continued until the yellow solution become reddish brown. The reaction
was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was repeated a
second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product
was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF
with m-dPEGn=8 (Quanta Biodesign, 115 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg,
0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol) were coupled and stirred for 18
hr. The resin was washed with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17

mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0,
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centrifuged, washed and dried in vacuo. The crude peptide was purified by following the
procedure in Example 3 to yield 53 mg (8%) of white amorphous powder. (ES)+-LCMS m/e
calculated C152H239N35038 316278, Found 3162.77.

EXAMPLE 45
Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,);;-O-(CH,),-CO]-Pqa-Cit-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH; 1:2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu(OBut)-OH (426.0 mg; 1.0 mm), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu(OBut)-
OH (426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a

dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
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2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF with m-dPEGn=12 NHS ester
(Quanta Biodesign, 189 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The resin was
washed with DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and 400 uL.
iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
32 mg (5%) of white amorphous powder. (ES)+-LCMS m/e calculated C,60H255N3504, 3338.89,
Found 3338.90.

EXAMPLE 46
Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,);;-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained fro Example
6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-Glu(OBut)-
OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol) were
coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu(OBut)-OH
(426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
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under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF with m-dPEGn=12 NHS ester
(Quanta Biodesign, 189 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The resin was
washed with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and 400 uL.
iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
18 mg (3 %) of white amorphous powder. (ES)+-LCMS m/e calculated C;60H256N36041

3337.91, Found 3337.89.

EXAMPLE 47
Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,);5-O-(CH,),-CO]-Pqa-Cit-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH; 1:2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A , was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu(OBut)-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu(OBut)-
OH (426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
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carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol ) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF m-dPEGn=16 NHS ester (238
mg, 0.275 mmol); N-hydroxybenzotriazole (Quanta Biodesign, 40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The resin was
washed with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and 400 uL.
iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
32 mg (5%) of white amorphous powder. (ES)+-LCMS m/e calculated C;6sH271N35046 3514.99,
Found 3514.97.

EXAMPLE 48
Preparation of Eicosanoyl-Glu-Glu-Ile-Lys|CH;-(OCH,CH,):5-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
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Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu(OBut)-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu(OBut)-
OH (426.0 mg; 1.0 mmol), 1N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmole)in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF m-dPEGn=16 NHS ester (Quanta
Biodesign, 238 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-
carbodiimide (320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin was washed with
DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800
uL propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo.
The crude peptide was purified by following the procedure in Example 3 to yield 17 mg (2 %) of
white amorphous powder. (ES)+-LCMS m/e calculated (“calcd”) Ci6sH275N36045 3514.01,
Found 3513.99.

EXAMPLE 49
Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Cit-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH; 1:2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu(OBut)-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu(OBut)-
OH (426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in m-dPEGn=24 (Quanta Biodesign, 308
mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide
(320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin was washed with DMF 2 times
and CH2CI 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL
propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo. The
crude peptide was purified by following the procedure in Example 3 to yield 49 mg (6%) of
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white amorphous powder. (ES)+-LCMS nmv/e calculated Cs4H303N350s4 3867.20, Found
3867.19.

EXAMPLE 50
Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Cit-
His-Tyr-Leu-Asn-Trp-C-alphaMeVal-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH; 1:2 TFA
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Fmoc-Glu(OBut)-Glu(OBut)-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-C-
alpha-MeVal-Thr(tBu)-Arg(Pbf)-GIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, was
synthesized on the ABI synthesizer from 555 mg (0.25 mmol) resin according to the standard
protocol. The resin was washed, and Eicosanoic acid 313.0 mg (1.0 mmol) N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
DMF 15.0 mL was coupled and stirred for 18 hr. After washing with DMF 4 times the alloc
protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL. Morpholine,
100 uLL Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL Bu;SnH was
added. Bubbling with Ar continued until the yellow solution become reddish brown. The reaction
was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was repeated a
second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product
was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and coupled in m-
dPEGn=24 (Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30
mmol), and diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The
resin was washed with DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and

400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged,

washed and dried in vacuo. The crude peptide was purified by following the procedure in
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Example 3 to yield 70 mg (9%) of white amorphous powder. (ES)+-LCMS m/e calculated
C135H305N35054 388122, Found 3881.20.

EXAMPLE 51

Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Cit-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg(CO)-GIn-(NMe)-Arg-Tyr-NH; 1:2 TFA

r\o/\/o\/\o/\/o\/\o/\/o\/\of\/o\/\o/\zo\/\of\}’N

CANPNAPAANPCAACAANALANAA

Fmoc-Glu(OBut)-Glu(OBut)-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-
Thr(tBu)-Glu(2Pip)-GIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, was synthesized on
the ABI synthesizer from 555 mg (0.25 mmol) resin according to the standard protocol. The
resin was washed, and Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol )in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times and CH,Cl, 4 times the 2 Pip was removed
with 2% TFA in CH,Cl 5 times for 2 minutes. The resin was then was with DMF 2 times and
CH,Cl, 2 times, neutralize with 2 X 5% DIEA in DMF and finally washed with DMF 4 times.
Boc-Guandine (CAS 219511-71-4) (1.5g, 0.94 mmol), HATU (1.4g, 3.6 mmol) and NMM (1.5
mL, 13.6 mmol) were coupled in DMF for 18 hr. After washing with DMF 4 times the alloc
protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL. Morpholine,
100 uLL Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL Bu;SnH was
added. Bubbling with Ar continued until the yellow solution become reddish brown. The reaction
was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was repeated a
second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product
was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and coupled in m-
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dPEGn=24 (Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30
mmol), and diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The
resin was washed with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and
400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged,
washed and dried in vacuo. The crude peptide was purified by following the procedure in
Example 3 to yield 54 mg (7%) of white amorphous powder. (ES)+-LCMS m/e calculated
CissH30sN350s4 3881.22, Found 3881.20.

EXAMPLE 52
Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,);-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH, 1:3 TFA

r\o,\,o\,\o,\,o\/\o,\,o\,\o,\,o\,\o,\,o\,\o,\}”
OAAIVAARAALAACAAPAAC

Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Rink Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6), was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu(OBut)-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu(OBut)-
OH (426.0 mg; 1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
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until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in m-dPEGn=24 (Quanta Biodesign, 308
mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide
(320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin was washed with DMF 2 times
and CH2CI 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL
propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo. The
crude peptide was purified by following the procedure in Example 3 to yield 53 mg (7%) of
white amorphous powder. (ES)+-LCMS m/e calculated C;s4H301N35055 3881.18, found 3881.19.

EXAMPLE 53

Preparation of Eicosanoyl -Glu-Glu-(D)allolle-Lys| CH;-(OCH,CH;),;-O-(CH,),-CO]-Pqa-
Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:3 TFA

r\o/\/o\/\of\/ox/\o/\/o\/\o/\/ov\o/\/O\/\O/\)/N
VAAPAALCAALAAALAAALAAA

Fmoc-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
(D)allolle (110 mg. 0.302 mmol) ; N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. After
deprotections and washing, Fmoc-Glu(OBut)-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0
mmol) and NMM (250 ul; 2.27 mmol) were coupled in DMF for 7 hr. After washing and
deprotection Fmoc-Glu(OBut)-OH (426.0 mg; 1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10
mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
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stirred for 18 hr. After Fmoc removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmole) in
DMF 15.0 mL was coupled and stirred for 18 hr. After washing with DMF 4 times the alloc
protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL. Morpholine,
100 uLL Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL Bu;SnH was
added. Bubbling with Ar continued until the yellow solution become reddish brown. The reaction
was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was repeated a
second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product
was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and coupled inDMF
with m-dPEGn=24 (Quanta Biodesign, 308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg,
0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol) with stirring for 18 hr. The resin
was washed with DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and 400 uL.
iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
90 mg (12%) of white amorphous powder. (ES)+-LCMS nv/e calculated Ci54H304N36053

3866.22, Found 3866.22.

EXAMPLE 54

Preparation of 15-Carboxy-pentadecanoyl-Glu-Glu-Ile-Lys[CH;-(OCH,CH,):5-O-(CH,),-
COJ-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:3 TFA

ook/vvvvva g if(N‘iNON CG NJN¢ A N\}Owg\i;l,wl}N JN "
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg(Pbf)-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from

Example 6, was washed with DMF, deprotected and washed and coupled with Hexadecandioic
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acid (290.0 mg, 1.0 mmol), HATU (570.0 mg, 1.5 mmol), and DIEA (950 uL, 5.4 mmol) in
Pyridine (15.0 mL) for 6 hr. After washing with DMF, LiOH'H,O (100 uL, 3.7 mmol), 5.0 mL
H,O and 16.0 mL 1,4-Dioxane and 4.0 mL DMF were stirred for 24 hr. After washing with DMF
4 times, the alloc protecting group was removed with 50.0 mg PdCL (triPhenylPhosphine),, 50
uL. Morpholine, 100 uL. Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL
Bu;SnH was added. Bubbling with Ar continued until the yellow solution become reddish brown.
The reaction was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was
repeated a second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr.
The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and
coupled in DMF with m-dPEGn=16 NHS ester (Quanta Biodesign, 238 mg, 0.275 mmol), N-
hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 pl, 2.0 mmol)
with stirring for 18 hr.. The resin was washed with DMF 2 times and CH2CI 3 times before
cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr, precipitated in
100.0 mL Et,0, centrifuged, washed and dried in vacuo. The crude peptide was purified by
following the procedure in Example 3 to yield 43 mg (6%) of white amorphous powder. (ES)+-
LCMS mv/e calculated C1,H26:N36047 3487.92, found 3487.91.

EXAMPLE 55

Preparation of Eicosanoyl-Glu-Glu-Ile-Lys|CH;-(OCH,CH,);;-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-His-Asn-Trp-Val-Thr-Arg-GIn-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Glu(OBut)-Glu(OBut)-Ile-Lys(Alloc)-Pqa- Arg(Pbf)-His(Trt)-Tyr(tBu)-His(Trt)- Asn(Trt)-
Trp-Val-Thr(tBu)-Arg(Pbf)-GIn(Trt)- Arg(Pbf)-Tyr(tBu)-Rink Amide Resin, was synthesized on
the ABI synthesizer from 555 mg (0.25 mmol) resin according to the standard protocol. The
resin was washed, and Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCL (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF with m-dPEGn=12 NHS ester
(Quanta Biodesign, 189 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The resin was
washed with DMF 2 times and CH2Cl2 3 times before cleavage with TFA 17 mL and 400 uL.

iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
283 mg (43 %) of white amorphous powder. (ES)+-LCMS m/e calculated C;soH250N3504;
3347.86, Found 3347.85.

EXAMPLE 56

Preparation of Eicosanoyl-Glu-Glu-Ile-Lys|CH;-(OCH,CH,):5-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-His-Asn-Trp-Val-Thr-Arg-GIn-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Glu(OBut)-Glu(OBut)-Ile-Lys(Alloc)-Pqa- Arg(Pbf)-His(Trt)-Tyr(tBu)-His(Trt)- Asn(Trt)-
Trp-Val-Thr(tBu)-Arg(Pbf)-GIn(Trt)-Arg(Pbf)-Tyr(tBu)-Ring Amide Resin , was synthesized on
the ABI synthesizer from 555 mg (0.25 mmol) resin according to the standard protocol. The
resin was washed, and Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF with m-dPEGn=16 NHS ester
(238 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-
carbodiimide (320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin was washed with
DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800
uL propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo.
The crude peptide was purified by following the procedure in Example 3 to yield 340 mg (49%)
of white amorphous powder. (ES)+-LCMS m/e calculated C;67H266N35045 3523.97, Found
3523.96.

EXAMPLE 57
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Preparation of Eicosanoyl -Glu-Glu-lle-Lys[CH;-(OCH,CH,)»;-O-(CH,),-CO]-Pqa-Arg-
His-Tyr-His-Asn-Trp-Val-Thr-Arg-GIn-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Glu(OBut)-Glu(OBut)-Ile-Lys(Alloc)-Pqa- Arg(Pbf)-His(Trt)-Tyr(tBu)-His(Trt)- Asn(Trt)-
Trp-Val-Thr(tBu)-Arg(Pbf)-GIn(Trt)-Arg(Pbf)-Tyr(tBu)-Ring Amide Resin, was synthesized on
the ABI synthesizer from 555 mg (0.25 mmol) resin according to the standard protocol. The
resin was washed, and Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCL (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and couple in DMF with m-dPEGn=24 (308 mg, 0.275
mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 ul, 2.0
mmol) were coupled and stirred for 18 hr. The resin was washed with DMF 2 times and CH2Clp
3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL propanethiol for 6 hr,
precipitated in 100.0 mL Et,0O, centrifuged, washed and dried in vacuo. The crude peptide was
purified by following the procedure in Example 3 to yield 490 mg (70%) of white amorphous
powder. (ES)+-LCMS m/e calculated C,g3H205N35053 3876.18, Found 3877.2.

EXAMPLE 58
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Preparation of Eicosanoyl-gammaGlu-gammaGlu-Ile-Lys|CH;-(OCH,CH;)11-O-(CH5),-
COJ-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:3 TFA

r\ ANOVNAON, o’\/Lo
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained fro Example
6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-Glu-OBut-
OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol) were
coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu-OBut-OH
(426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF m-dPEGn=12 NHS ester (189
mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide

(320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin was washed with DMF 2 times
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and CH2CI 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL
propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo. The
crude peptide was purified by following the procedure in Example 3 to yield 86 mg (13%) of

white amorphous powder. (ES)+-LCMS mv/e calculated C;60H256N36041 , 3337.91, Found
3337.90

EXAMPLE 59
Preparation of Eicosanoyl-gammaGlu-gammaGlu-Ile-Lys|CH;-(OCH,CH;):5-O-(CH5),-
COJ-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu-OBut-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu-OBut-OH
(426.0 mg; 1.0 mmol), 1.0 mm) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-hydroxybenzotriazole (150 mg,
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCl, (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
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under an atmosphere of Ar, and then 500 uL Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF m-dPEGn=16 NHS ester (238
mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide
(320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin was washed with DMF 2 times
and CH2CI 3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL
propanethiol for 6 hr, precipitated in 100.0 mL Et,O, centrifuged, washed and dried in vacuo. The
crude peptide was purified by following the procedure in Example 3 to yield 42mg (6%) of white
amorphous powder. (ES)+-LCMS nv/e calculated CisH272N36045 3514.01, Found 3513.98.

EXAMPLE 60
Preparation of Eicosanoyl-gammaGlu-gammaGlu-Ile-Lys|CH;-(OCH,CH;)23-O-(CH3),-
COJ-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:3 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Arg-His(Trt)-Tyr(tBu)-Leu-Asn(Trt)-Trp-Val-Thr(tBu)-Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Glu-OBut-OH (426.0 mg; 1.0 mmol), HCTU (413.7; 1.0 mmol) and NMM (250 ul; 2.27 mmol)
were coupled in DMF for 7 hr. After Fmoc removal and washing with DMF, Fmoc-Glu-OBut-OH
(426.0 mg; 1.0 mmol), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-
carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After Fmoc
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wherein: one of L or L' is a polyethylene glycol (PEG noiety and the other
is a |ipiwormili4y23er absent; X is PCT/EP2010/065060

(4- oxo- 6- pi perazi n-1-yl-4H qui nazol i%- 3-y0-acetic acid (Pga); Y is an acyl
noiety or absent; Z, Z is a spacer noiety or absent; RLis Ile, Ala,

(DA lolle, (DlIle or Nnmethyl Ile; R2is Lys, Ala, (D Lys, Nnethyl lys,
Nle or (Lys-Ay); R3is Arg, Ct, Ala, (D)Arg, Nnethyl Arg or Phe; R4 is

?‘r ;; %lél?tlsvsaf %ﬁ'}ba’%ﬂﬂé ]@%ﬁ%{l&% hﬁi{‘g Pl i1$r)e §'P }ﬁheﬁi;roygﬁé&%{riamllél'(lﬂmhgyl Tyr or
1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After washing with DMF 4 times the alloc protecting group was removed with
50.0 mg PdCL (triPhenylPhosphine),, 50 uL Morpholine, 100 uL Acetic acid in 15 mL DMF
under an atmosphere of Ar, and then 500 uL. Bu;SnH was added. Bubbling with Ar continued
until the yellow solution become reddish brown. The reaction was then mixed for 1/4 hr and
washed 3 times with DMF. The above procedure was repeated a second time (this time yielding a
dark brown to almost black color) for 1/4 to 1/2 hr. The product was washed 2 times with DMF,
2 times 5% DIEA/DMF and 4 times DMF and coupled in DMF m-dPEGn=24 (308 mg, 0.275
mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and diisopropyl-carbodiimide (320 ul, 2.0
mmol) were coupled and stirred for 18 hr. The resin was washed with DMF 2 times and CH2Clp
3 times before cleavage with TFA 17 mL and 400 uL iPrSiH and 800 uL propancthiol for 6 hr,
precipitated in 100.0 mL Et,0O, centrifuged, washed and dried in vacuo. The crude peptide was
purified by following the procedure in Example 3 to yield 33 mg (4%) of white amorphous
powder. (ES)+-LCMS m/e calculated C;s4H304N3605; 3866.22, Found 3866.21.

EXAMPLE 61
Preparation of Eicosanoyl -gammaGlu-gammaGlu-Ile-Lys[CH;-(OCHCH;):;:-O-(CHy)»-
CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:2 TFA
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-



R7 is Asn, Ala or (D)Asn; R8 is Leu or Trp; RO is Vval, Ala, (D) Vval or
N-nmethyl Val; R10 is Thr, Ala or NNnethyl Thr; Rl1 is Arg, (D) Arg or

N- et hyl wogpiiRs3es G n or Ala; R1I3 is Arg, (D) Arg or Rcrmprbylb/oésogo and
R14 is Tyr, (D Tyr, N nmethyl Tyr, 9%he or TrP, WO
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wherein said |ipid noiety is caproyl, eicosanoyl, lauroyl, nyristoyl,
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and x ghtﬁmthRl[Ogut-OH (426.0 mg; 1.0 mmol), 1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10

mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled and
stirred for 18 hr. After Fmoc removal and washing, Eicosanoic acid 313.0 mg (1.0 mmol) N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
DMF 15.0 mL was coupled and stirred for 18 hr. After washing with DMF 4 times the alloc
protecting group was removed with 50.0 mg PdCl, (triPhenylPhosphine),, 50 uL. Morpholine,
100 uLL Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uL Bu;SnH was
added. Bubbling with Ar continued until the yellow solution become reddish brown. The reaction
was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was repeated a
second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr. The product
was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and coupled in m-
dPEGn=24 (308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol), and
diisopropyl-carbodiimide (320 ul, 2.0 mmol) were coupled and stirred for 18 hr. The resin was
washed with DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and 400 uL.
iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and
dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield
81 mg (11%) of white amorphous powder. (ES)+-LCMS m/e calculated C;54H303N35054

3867.20, Found 3867.19.

EXAMPLE 62
Preparation of Eicosanoyl-Cys(SOs)-Cys(SOs)-Glu-Ile-Lys[CH;-(OCH,CH,)»;-O-(CH,)-
COJ-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH, 1:3 TFA



5. The neuropeptide-2 receptor agoni st according to any one of clains 1 to
4, wherein said polyethylene glycol noiety is CH3-(OCH2CH2) 2- 0- CH2- 00-,
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Ahx- Ahx, Qu-du, ydu- ydu, 5A0PS or Cys(SO3H)-Cys(S@BH). 7. The
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Fmoc-Ile-Lys(Alloc)-Pqa-Cit-His(Trt)-Tyr(tBu)-Leu- Asn(Trt)-Trp-Val-Thr(tBu)- Arg(Pbf)-
GlIn(Trt)-NMe-Arg(Mtr)-Tyr(tBu)-Ring Amide Resin, 1.0 g (0.22 mmol), obtained from
Example 6A, was washed with DMF, deprotected and washed and coupled in DMF with Fmoc-
Cys(SO;)Na, (470.0 mg; 01.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.10 mmol), and
diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled 18 hr. After Fmoc
removal Fmoc-Cys(SO;)Na, (470.0 mg; 01.0 mmol ), N-hydroxybenzotriazole (150 mg, 1.10
mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in DMF 15.0 mL was coupled 18 hr.
The ninhydrin was a reddish-purple and Fmoc-Cys(SOs)Na, (470.0 mg; 01.0 mmol ), N-
hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul, 5.0 mmol) in
DMF 15.0 mL was coupled 6 hr. After Fmoc removal and washing, Eicosanoic acid 313.0 mg
(1.0 mmol) N-hydroxybenzotriazole (150 mg, 1.10 mmol), and diisopropyl-carbodiimide (875 ul,
5.0 mmol) in DMF 15.0 mL was coupled and stirred for 18 hr. After washing with DMF 4 times
the alloc protecting group was removed with 50.0 mg PdClL (triPhenylPhosphine),, 50 uL.
Morpholine, 100 uL. Acetic acid in 15 mL DMF under an atmosphere of Ar, and then 500 uLL
Bu;SnH was added. Bubbling with Ar continued until the yellow solution become reddish brown.
The reaction was then mixed for 1/4 hr and washed 3 times with DMF. The above procedure was
repeated a second time (this time yielding a dark brown to almost black color) for 1/4 to 1/2 hr.
The product was washed 2 times with DMF, 2 times 5% DIEA/DMF and 4 times DMF and
coupled in m-dPEGn=24 (308 mg, 0.275 mmol); N-hydroxybenzotriazole (40 mg, 0.30 mmol),
and diisopropyl-carbodiimide (320 pl, 2.0 mmol) were coupled and stirred for 18 hr. The resin
was washed with DMF 2 times and CH2CI2 3 times before cleavage with TFA 17 mL and 400 uL.

iPrSiH and 800 uL propanethiol for 6 hr, precipitated in 100.0 mL Et,0, centrifuged, washed and

dried in vacuo. The crude peptide was purified by following the procedure in Example 3 to yield



L wherein: one of L or L' is a lipid noiety and the other is a polyethyl ene
glycol (PEG npiety; Xis

(4- oxo- 6-woperiaass21- y1- 4H qui nazol i n-3-yl) -aceti c aci dpCiPa®ro10M¥63060 an acy!l
noi ety or absent; and Z, Z' is Ahx, 9%hx-Ahx, Qu-Qu, ydu- ydu, 5A0PS or
Cys(SMBH) - Cys(SGBH). 11. The neuropepti de-2 receptor agoni st according to
claim 10, wherein said |lipid noiety is caproyl, eicosanoyl, |auroyl,
nyristoyl, palmtoyl, 16- brom)hexadecanoyl 2- hexyl decanoyl or
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13. The neuropeptide-2 receptor agonsist according to any one of clainms 10
to 13, wherein nis 1 to 24 and x is 1 or 2. 14.The neuropepti de-2 receptor

?:glgm( %gaag; gl (r)\gC}_'g gifu m 10, %%}E%Bdoagl %St hyl ene gl ycol noiety is
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In this example, the following materials were used: 384-well plate; Tropix cAMP-Screen Kit;

cAMP ELISA System (Applied Biosystems, cat. #T1505; CS 20000); Forskolin (Calbiochem cat.

# 344270); cells: HEK293/hNPY2R; growth medium: Dulbecco’s modified eagle medium (D-

MEM, Gibco); 10% Fetal bovine serum (FBS, Gibco), heat-inactivated; 1%

Penicillin/Streptomycin (Pen 10000 unit/mL: Strep 10000 mg/mL, Gibco); 500 mg/mL G418

(Geneticin, Gibco cat. # 11811-031); and plating medium: DMEM/F12 w/o phenol red (Gibco);

10% FBS (Gibco, cat. # 10082-147), heat-inactivated; 1% Penicillin/Streptomycin (Gibco, cat. #

15140-122); 500 mg/mL G418 (Geneticin, Gibco, cat. # 11811-031).

On the first day, medium was discarded, and the monolayer cells were washed with 10 mL PBS
per flask (T225). After decanting with PBS, 5 mL VERSENE (Gibco, cat#1504006) was used to
dislodge the cells (Smin @37C). The flask was gently tapped and the cell suspension was pooled.
Each flask was rinsed with 10 mL plating medium and centrifuged at 1000rpm for 5 min. The
suspension was pooled and counted. The suspension was resuspended in plating medium at a
density of 2.0 X 10’ cells/mL for HEK293/hNPY2R. 50 microliters of cells (HEK293/hNPY2R —
10,000cells/well) were transferred into the 384-well plate using Multi-drop dispenser. The plates
were incubated at 37°C overnight. On the second day, the cells were checked for 75-85%
confluence. The media and reagents were allowed to come to room temperature. Before the
dilutions were prepared, the stock solution of stimulating compound in dimethyl sulphoxide
(DMSO, Sigma, cat#D2650) was allowed to warm up to 32C for 5-10 min. The dilutions were
prepared in DMEM/F12 with 0.5mM 3-Isobutyl-1-methylxanthine (IBMX, Calbiochem,
cat#410957) and 0.5mg/mL BSA. The final DMSO concentration in the stimulation medium was
1.1% with Forskolin concentration of SuM. The cell medium was tapped off with a gentle
inversion of the cell plate on a paper towel. S0uL of stimulation medium was placed per well

(each concentration done in four replicates). The plates were incubated at room temperature for
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17. The neuropeptide-2 receptor agoni st according to any one of clains 10
to 15, wherein Z is absent. 18. The neuropeptide-2 receptor agoni st
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EXAMPLE 64

CaFlux Assay
HEK-293 cells were stably transfected with the G protein chimera Go.qi9 and the hygromycin-B
resistance gene were further transfected with the human NPY?2 receptor and G418 antibiotic
selection. Following selection in both hygromycin-B and G418, individual clones were assayed
for their response to PYY. The transfected cells were cultured in DMEM medium supplemented
with 10% fetal bovine serum, 50 pg/mL hygromycin-B, 2 mM glutamine, 100 U/mL penicillin,
100 pg/mL streptomycin and 250 ug/mL G418. Cells are harvested with trypsin-EDTA and
counted using ViaCount reagent. The cell suspension volume is adjusted to 4.8x10° cells /mL
with complete growth media. Aliquots of 25 L are dispensed into 384 well Poly-D Lysine coated
black/clear microplates (Falcon) and the microplates were placed in a 37 °C CO, incubator
overnight. Loading Buffer (Calcium-3 Assay Kit, Molecular Devices) was prepared by dissolving
the contents of one vial (Express Kit) into 1000 mL Hank’s Balanced Salt Solution containing 20
mM HEPES and 5 mM probenecid. Aliquots of 25 pL of diluted dye were dispensed into the cell
plates and the plates are then incubated for 1 hour at 37 °C. During the incubation, test
compounds were prepared at 3.5x the desired concentration in HBSS (20 mM HEPES)/0.05%
BSA/1% DMSO and transferred to a 384-well plate for use on FLIPR. After incubation, both the
cell and compound plates were brought to the FLIPR and 20 pL of the diluted compounds were
transferred to the cell plates by the FLIPR. During the assay, fluorescence readings were taken

simultancously from all 384 wells of the cell plate every 1.5 seconds. Five readings were taken to
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-0-(CH2)2-CO- I |l e-Lys( Ei cosanoyl -gamma@ u- ganma@ u) - Pga- Arg- Hi s- Tyr Leu- Asn-T
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) - Pqa- Arg- Hi s- Tyr Leu- Asn- Trp- Val - Thr- Arg-d n- (NMe) - Arg- Tyr - NH2; CH3
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Example (nM) (nM) (nM) (nM) (nM)
FLIPR cAMP FLIPR FLIPR FLIPR

7 0.044 0.16 >5000 >5000 1132
8 0.033 0.17 >5000 >5000 1763
9 0.025 0.08 >5000 >5000 1032
10 0.04 0.13 >5000 >5000 816
11 0.058 0.08 >5000 >5000 915
12 0.097 0.09 >5000 >5000 527
13 0.055 0.15 >5000 >5000 401
14 0.032 0.08 >5000 >5000 370 (P.A)
15 0.084 0.06 >5000 >5000 248 (P.A)
16 0.059 0.09 >5000 >5000 1360
17 0.479 1.4 >6000 >6000 >6000
18 0.357 0.9 >6000 >6000 >6000
19 0424 0.26 >6000 >6000 >6000
20 0.488 0.89 >6000 >6000 >6000
21 0.139 1.29 >6000 >6000 >6000
22 0.298 0.065 >6000 >6000 1513
23 0.295 0.05 >9000 >9000 2215
24 0.064 0.09 >9000 >9000 265 (P.A)
25 0.14 0.09 >9000 >9000 2582 (P.A)
26 0.01 0.1 >9000 >9000 1918 (P.A)

27 9.6 23 >6000 >6000 >6000



WD 2011/ 045232PCT/ EP2010/ 065060 107 CH3 - ( OCH2CH2) 23

-0-(CH2)2-CO- Il e-Lys(Pal mtoyl-Cys { SB } -Cys { SO }

) - Pqa- Ar gwblizstifoasiseu- Asn- Tr p- Val - Thr - Ar g- G n- ( NVe) - Ar g- PgrAIRRiRI0/06506@
pharmaceutically acceptable salt theeeof. 20. The neuropepti de-2 receptor
agoni st according to claim1l, selected fromthe group consisting of

Pal m t oyl- 6Ahx-11e-Lys[ CH3- ( OCH2CH2) 7-0- (CH2) 2-00] - Pga-Ci t - Hi s- Tyr - Leu- Asn-
Tr p- Val Thr - Ar g- @ n- (NI\/E) Arg Tyr- NH2; Pal m toyl-6Ahx-11e-Lys [CH3

- (OCH2CH2) 11- O- R2) 2-

ga-Cit-H s-Tyr- éj: Asn- VaI Thi -Ar OOO( NNE%%@? Tyr | ’%}%

Pal m t oy1l- 6Ahx-1] e- Lys 2) 15 CHZ) Pga- Hi s- Tyr-Leu- Asn
- Tr p- Val Thr - Arg- LNHZ;

Ei cosanoy1- 6Ahx 1Ie LyQ[l(lj-B 7CHZ) 236@1 O cH2y 90@fd] - an35(1:|5t Hi s- Tyr- Leu- As

n- Trp- Val Thr- Ar§ G n- (\M) - Arg -0F4 - NH276000  >6000
Pal m t oy1l- 6Ahx- 33 e- LyspCRB- ( OCHRICH2) 23>00(0CH2) 260@] - an-amsq- Hi s- Tyr - Leu- Asn

- Tr p- Val Thr - Ar g343 n- ( NM8p8 Ar g- T8 - NH2:5000 >5000 988

Ei cosanoyl- 6Ahx34 | e- LygjoGH3- ( OgHLH2) 23660( CH2)-80P] - Pgarodryg- Hi s- Tyr - Leu- As
n- Tr p- Val Thr-ArgsGl n- (b"’s’@% Arg-1Byf - NH256000  >6000 >6000

Laur oyl- 6Ahx- 11| Lys[ OCHZCIZ—|%) 23 Osg6dd) 2- QQhgdaa- Cifrslgi s- Tyr - Leu- Asn-T
r p- Val - ThrArg g Tyr 0 6 1375

Myri stoyl- 6Ahx- Lys 2) 23 @&O)CHZ)i gg)g Pga- (ét9 Hi s- Tyr-Leu- Asn
- Tr p- Val Thr - Arg

Pal mi t oy1- 6Ahx- %(Ahx II@OE s[ C?—% 0- ?@4&22 00] 8%Qéa Arg- Hi s- Tyr-Le
u- AsnTrp-Val - Thtl Arg GOrp NMVe) (Nﬂg Tyr=

Pal m t oy1- 6Ahx- '&Ahx | 1 8.069s] CI—ISHII:I—IZWQQOLB 0- £GP0 2- 00]31Pda- Arg- Hi s- Tyr - Le

u- Asn- Tr pVal - Th43 Ar g- G @1 ( NMVe) - Brig- Tyr >R, >6000 316

Pal m t oy1l- 6Ahx- $AhX- | | @3lLys[ CHIH {OCH2CHR)F3- 0- &6HiR) 2- O0bchom- Ar g- Hi s- Tyr - Le

u- Asn- Tr pVal - This Ar g- GynsgNVe) - A3g- Tyr=0gd  >6000 >6000
46 0214 0.29 >9000 >9000 4580
47 0.158 0.23 >6000 >6000 >6000
48 0.388 0.52 >9000 >9000 4322
49 0.098 0.25 >9000 >9000 518 (P.A)
50 1.8 25 262(PA) >6000 >6000
51 9.405 5.5 >6000 >6000 >6000
52 0.147 0.2 >9000 >9000 4264
53 0.66 0.56 >6000 >6000 >6000
54 292 36 >6000 >6000 >6000
55 0.027 0.014 >6000 >6000 8.665
56 0.098 0.013 >6000 >6000 8.735
57 0.016 0.011 >6000 >6000 5.665
58 0.114 0.21 >9000 >9000 4184
59 0.285 0.29 >9000 >9000 3884
60 0.18 0.29 >9000 >9000 2597
61 0.243 0.28 >6000 >6000 >6000
62 9.26 6.5 >6000 >6000 >6000

P.A. = partial

agonist



Pal m t oyl- 6Ahx- 6Ahx- (D) all ol | e- Lys[ CH3- ( OCH2CH2) 23- 0- (CH2) 2- 00] - Pga- Arg- Hi s
-Tyr-LeuAsn-Trp-Val -Thr-Arg-A n- (NMe) - Arg- Tyr-NH2; WD

2011/ 045289RGiN/ERPB010/ 065060 108 Ei co sanoyl -d u-d u- 1 IpeTAPy®0fo63dao - (O
CH2CH2) 7- 0-(CH2)2 -CO] -P ga-Cit 464 s- Tyr-Leu-Asn- Trp -

Val - Thr-Arg-d n- (NWe) - Arg- Tyr-NH2; Eico sanoyl -GQu-Qu-Ille-Lys [CH3 - (O
CH2 CH2)11 - 0- (CH2)2 - CQ -P ga-Ct -H's - Tyr-Leu-Asn- Trp -

Val - Thr - Arg- @ n- (NMe) - Ar g- Tyr-NH2 Ei co sanoyl -Qu-Gu-lle-Lys [CH3 - (O
CH2 CH2)11 - 0O- (CH2)2 - -P qag glé—« s- Tyr-Leu-Asn-

TrpVal - Thr- Arg-d n- (NMe) - Arg Tyr-N 1co sanoyl -Gu-GQu-Ille-Lys [CH3 -
(0 CH2 CH2)15- O- (CI—|2)2 - CQ -Pga-CGt -Hs - Tyr-Leu-Asn- Trp -

Val - Thr - Arg dn-( % Ty r-NH2 Ei co sanoyl GQu-du-1 le -Lys [CH3 -(O
CHZCHZL) 15 I@uro(p@qge re or agonlst of formula (I):

- Pga- Arg- Hi s- Tyr- Leu- Asn- TrpVal - Thr- Arg- A n- (NMe) - Arg- Tyr-NH2; Ei co sanoyl
-Qu-du-lle-Lys JCH3 - (0 CH2 CH2)23 - 0- (CH2)2 - CO -Pqga-Ct -Hs -
Tyr-Leu-Asn- Trp - Val -Thr-Arg-d n-(NMe) - Arg- Tyr-NH2; Ei co sanoyl
-Gu-Gu-lle-Lys JCH3 - (0 CH2 CH2)23 - 0- (CH2)2 - CJ -P ga-Ct -Hs -
Tyr-Leu-Asn- Trp « GC-al phaMeVal - Thr-Arg-d n- (NWe) - Arg- Tyr-NH2; Ei co sanoyl
-Qu-Ju-lle-Lys [CH3 - (0 CH2 CH2)23 - 0- (CH2)2 - CO -P ga-Cit -Hs -
Tyr - Leu- Asn- Tr B-Ri-RaK-RihR+Rs-§6-Bo)Rs BorR (- Rve R AR g RTyNHNH2;  Ei co sanoyl
-Qu-GQu-lle-Lys [CH3 - (0 CH2 CH2)23 - 0- (CH2)2 - CO -P ga-Arg-His-
Tyr-Leu-Asn- TrpValZThr-Arg-d n- (NMe) - Arg- Tyr-NH2; Eico sanoyl -Qd u-d u-
(D) allolle-Lys [CHE - (0 CH2CH2)23 -0- (CH2)2- CO -P qga-Arg-His-
Tyr-LeuAsn- Trp- Val - Thr- Arg-d n- (NMe) - Arg- Tyr- NH2; 15 - Carboxy-p ent adec
anoyl-Qu-Qu-1 le-Lys [CH3 - (0 CH2 CH2)15- 0-(CH2)2 -C 0] f ga-Arg-H s -
Tyr Leu- Asn-Tr p- Val - Thr- Arg-d n- (NMe) - Arg- Tyr- NH2; Ei co sanqu[ A u-du-1
Ie-LysthKé&B (0 CHZCHZ)ii -0- (CH2)2- CO -P qa Arg Hi s- Tyr - Hi s- Asn-

Tr pVal - Th Ei.co sanoyl -L CH3 - (0
CHZ CH?)IQB 1@:‘1'@5) Qet%@qle glypoé éPE@)gmp_]F‘@/ ané)t/tlle qq}%lesr 18 quﬁd m01ety %)/r ab[sent (

Tr pValk gq&-ﬁﬁ%‘-ﬁﬂ)é}aﬁﬁ—q -}Dﬁ@l’-(’l\ﬂ"gazolm-}yl)-acetlc acid (Pqa);
Y is an acyl moiety or absent;
Z, 7! is a spacer moiety or absent;
R, is Ile, Ala, (D)Allolle, (D)Ile or N-methyl Ile;
R, is Lys, Ala, (D)Lys, N-methyl lys, Nle or (Lys-Gly);
Rs is Arg, Cit, Ala, (D)Arg, N-methyl Arg or Phe;
R4 is His, Ala, (D)His or N-methyl His;
Rs is Tyr, Ala, (D)Tyr , N- methyl Tyr or Trp;
Rs is Leu, His, Ala, (D)Leu or N-methyl Leu;
R; is Asn, Ala or (D)Asn;
Rs is Leu or Trp;
Ry is Val, Ala, (D)Val or N-methyl Val;
Ry is Thr, Ala or N-methyl Thr;
Ri1 is Arg, (D)Arg or N-methyl Arg;
Ri, is Gln or Ala;
Ry; is Arg, (D)Arg or N-methyl Arg; and
Ri4 18 Tyr, (D) Tyr, N- methyl Tyr, Phe or Trp,



Eico sanoyl -Qu-GQu-Ile-Lys [CH3 - (OCH2 CH2)23 - O0- (CH2)2 - CO -P
ga-Arg-H s- Tyr-H s-Asn-Trp - Val -Thr-Arg-d n-Arg-Tyr-NH2; Ei co sanoyl -
gammad u-woammm@saszl | e-Lys [CH3 - (0 CH2 CH2)11 - O- ( CHRLrZ/Erp@id)/063860
ga-Arg-H s - TyrLeu-Asn-Trp-Val - Thr1¢% g- A n- (NMe) - Arg- Tyr- NH2; WO

2011/ 045232PCT/ EP2010/ 065060 109 Ei co sanoyl - gammad u- gammad u-1 |e-Lys
[CH3 -(0 CH2 CH2)1 5- 0 -(CH2)2-CO -P qga-Arg-Hi s -

Tyr Leu- Asn-Tr p- Val - Thr- Arg-d n- (NMe) - Arg- Tyr-NH2; Ei co sanoyl - gammad u-

gam‘ra(glr E\Eiﬁ% ?%&égﬁlggﬁ?ep%}%%sgﬁﬁheﬁﬁ )23 - -(CH2)2-CJ -P ga-Arg-His -

Tyr Leu- )-Arg-Tyr-NH2; Ei cosanoyl - gammmad u-
gammad u- Thé scurdpyeptifldciBece HtOr LdAEHA)BRIifCId)2m 1CEherel sgil-lipld iheikdyss -
TyrLeu- Asn-Trp-Val - Thr- Arg-d n- (NMe) - Arg- Tyr-NH2, and Ei co sanoyl - Cys(S
03) - O¥1OY, Gespnay. jrurexd. inyréstqybma nitageiddrpohsxadecinemb Y hewddecpneyd o §-

- Hi S'I¥1{>5JS“]-'O ecahbly- Val - Thr-Arg-GAn- (NWe)-Arg- Tyr-NH2 , or
phar maceut’i ca §Caacglépt abl e salts thereof. 21. A neuropeptide-2 receptor
agoni st of formula (111): L' Z° PEG

Y-1le-Lys-X-Arg-H s-Tyr-Leu-Asn-Trp-Val - Thr-Arg-d n-(N rg-Tyr- NH2 PE
wher g- n?/s Tfl(e neu opelpade- recegt%r 'e?\gsonist agcor(ﬁng to claim lgorg, whgreg\t/lb s)aﬁ p%lye}/hylene G
glycol moiety is of the formula:

CH;(OCH,CH,0),(CH,),CO-,

whereinnis 1 to 30 and xis 1 or 2.

4. The neuropeptide-2 receptor agonsist according to claim 3, whereinnis 1 to 24 and x is 1

or 2.

5. The neuropeptide-2 receptor agonist according to any one of claims 1 to 4, wherein said
polyethylene glycol moiety is CH;-(OCH,CH,),-O-CH,-CO-, CH;-(OCH,CH,)s-O-CH,-CO-,
CH;-(OCH»CH)7-O-(CH,),-CO-, CH3-(OCH»CH,);;-O-(CH,),-CO-
CH;-(OCH»CHa),5-O-(CH»)»-CO-, or CH;-(OCH,CH>)»3-O-(CH,),-CO-.

6.  The neuropeptide-2 receptor agonist according to any one of claims 1 to 5, wherein said

spacer moiety is Ahx, Ahx-Ahx, Glu-Glu, yGlu- yGlu, SAOPS or Cys(SO;H)-Cys(SO;H).

7. The neuropeptide-2 receptor agonist according to any one of claims 1 to 6, wherein said

acyl moiety is acetyl.

8. The neuropeptide-2 receptor agonist according to any one of claims 1 to 7, wherein Z is

absent.

9.  The neuropeptide-2 receptor agonist according to any one of claims 1 to 8, wherein Z” is

absent.



one of L or L' is alipid noiety and the other is absent; one of Z or Z' is
a spacer noiety and the other is absent; one of PEGor PEG is a

pol yet helwoeoplossb moi ety - NH CH2CH2 - ( OCH2CH2) " - O0- ( CHRLxA®Oe10@65b66 he
other is absent, wherein nis 1 to 3@ and x is 1 or 2; Xis

(4- oxo- 6- pi perazin-1-y1-4H qui nazolin-3-yl)-acetic acid (Pga); and Y is an
acyl noiety or absent, or a pharnaceutically acceptable salt thereof. WO
2011/ 045232PCT/ EP2010/ 065060 110 22. The neuropepti de-2 receptor agoni st

accordjng t ei cosanoyl ,
Iaurogp ny?F§ &ﬁ f%%d %b@#pa %kgwEORk%Q%gh]%ﬁoyﬁm%ggﬁgxy ecanoyl or
15- car boxy- pentadecanoyl 23. The neuropeptide-2 receptor agoni st
according to glaim21 or 22, wherein said spacer noiety is Ahx, Ahx-Ahx,
Qu-Qu, yduy ydu, 5A0PS or Cys(SGBH)-Cys(SCBH). 24. The neuropeptide-2
receptor agonﬁlst accordlng to any one of clainms 21 to 23, wherein nis 1

to 24 and x he t according
to any one (%ﬁgﬁ“é’ﬁ'é%%ﬁgl}]fssrgi W&U@Pp\?ﬁih&%&%m’?/}ﬁ%fga& noi ety is
NH CH2CH2- (OCH2¢H2) 23 -0- (CH2)2- CO. 26. The neuropeptide-2 receptor

agoni st accordifig to any one of claims 21 to 25, wherein said acyl noiety

is acetyl. 27.1The neuropeptide-2 receptor agonist according to claim 21,
selected fromthe group consisting of P almt oyl-6Ahx-NH CH2CH2- (O
CH2CH2) 23-0- (CH2)2- CO 1 le-Lys -P ga-Arg-His- (1),

Ty r-Lel];]EAsnTrp Val - Thr- Arg-d n- (NMe) - Arg- Tyr- NH2; and
Ac- | | &FWEY Pal ni t oy1- 6Ahx- NH CH2CH2- ( OCH2CH2) 23- 0- ( CH2) 2- 00] - Pga- Ar g- Hi s- Ty

r- Leufgoofir Br Vel aTde Iﬁfl&y%@ﬂ{e% iy &)'IJeXﬁy'lé}@%lycol (PEG) moiety;

X is (4-0x0-6-piperazin- 1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa);
Y is an acyl moiety or absent; and

Z, 7' is Ahx, Ahx-Ahx, Glu-Glu, yGlu- yGlu, SAOPS or Cys(SO;H)-Cys(SO;H).

11. The neuropeptide-2 receptor agonist according to claim 10, wherein said lipid moiety is
caproyl, eicosanoyl, lauroyl, myristoyl, palmitoyl, 16-bromohexadecanoyl,
2-hexyldecanoyl or 15-carboxy-pentadecanoyl.

12. The neuropeptide-2 receptor agonist according to claim 10 or 11, wherein said
polyethylene glycol moiety is of the formula:
CH;(OCH,CH,0),(CH,),CO-,

whereinnis 1 to 30 and xis 1 or 2.

13. The neuropeptide-2 receptor agonsist according to any one of claims 10 to 13, wherein n

islto24andxis 1 or 2.

14. The neuropeptide-2 receptor agonist according to claim 10, wherein said polyethylene
gIYCOI Il’lOiCty is CH3-(OCH2CH2)2-O-CH2-CO-, CH3-(OCH2CH2)5-O-CH2-CO-,
CHj5-(OCH,CH;)7-O-(CH,),-CO-, CH3-(OCH,CH,),;-O-(CH,),-CO-



or a pharmaceutically acceptable salt thereof. 28. A pharnaceuti cal
conposition, conprising a therapeutically effective anount of the

neur opeptwoeo/mersept or agoni st accordi ng to any one of pchrare®obeioeo 20, or
a salt thereof, and a pharmaceuti calésy acceptable carrier. WO

2011/ 045232PCT/ EP2010/ 065060 111 29. A pharmaceutical conposition,
conprising a therapeutically effective anount of the neuropeptide-2
receptor agoni st according to any one of clainms 21 to 27, or a salt

recent o @ o e P G iR B of claime 1 Lo 27

receptor Ay ohe of claims 1 to 27
for use as therapeutically active substance. 31. The use of a conpound

according to any one of claims 1 to 27 for the treatnent or prophilaxis of
met aboPi c THY BRERERTIEGT4 TRFERIGF aganést accgpdingrioeanyae f claymg d iy lhaVisEddfdf ng t o

any oneaaf gLk a{® fﬂ&a}% i@gl;_?@lut’ g%gPS%Q AR @ S(goggﬁgi canent for the

treatment or prop met a I ¢ di'seases an sorders. 33. A

neur opépt Mlen@irompadd-2 recaptonaginst accoalisaiot claiindr ebércinasaclacdimgetany one of
claims 1 to 27 for the treatnment or prophylaxis of netabolic diseases and
disor@¥. 34, A method for the treatnent or prophyl axi s of netabolic

di seases and di sorders, which nethod conprises adm nistering an effective
anount of a neuropeptide-2 receptor agonist, or a salt thereof, according
any ong. offhehairepeptide-2 r@gptor @nisThesordmgtotdnyonast Hameil Aivet prvehedas €nd bed.

absent.

18. The neuropeptide-2 receptor agonist according to any one of claims 10 to 16, wherein Z” is

absent.

19. The neuropeptide-2 receptor agonist according to claim 1, selected from the group

consisting of:
CH;-(OCH,CH,)s-O-CH,-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa- Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-GIn-(NMe)-Arg-Tyr-NH,;

CH;-(OCH,CH,)7-O-(CH,),-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;

CH;-(OCH,CH,)1,-0O-(CH;),-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-GIn-(NMe)-Arg-Tyr-NH,;

CH;-(OCH,CH,);5-O-(CH,),-CO-Ile-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-GIn-(NMe)-Arg-Tyr-NH,;

CH;-(OCH,CH,)2;-0-(CH;),-CO-lle-Lys(Palmitoyl-6 Ahx)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-
Arg-GIn-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)s-O-CH,-CO-Ile-Lys(Palmitoyl-5AOPS)-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)1,-0O-(CH,),-CO-lle-Lys(Palmitoyl-5AOPS)-Pqa- Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;



WO 2011/045232 PCT/EP2010/065060
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CH;-(OCH,CH,);5-O-(CH,),-CO-Ile-Lys(Palmitoyl-5 AOPS)-Pqa- Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)2;-0-(CH,),-CO-Ile-Lys(Palmitoyl-5 AOPS)-Pqa- Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

CH;-(OCH,CH,)2;-0-(CH,),-CO-lle-Lys(Palmitoyl-5 AOPS)-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

CHj3-(OCH,»CH>)7-O-(CH,),-CO-6 Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-Gln-
(NMe)-Arg-Tyr-NHy;
CH;-(OCH,CH3),-O-(CH;),-CO-6Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;

CH;-(OCH,CH3)5-O-(CH;),-CO-6 Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;

CH3-(OCH,CH3)23-O-(CH;),-CO-6 Ahx-1le-Lys-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-
Gln-(NMe)-Arg-Tyr-NH;;

Ac-Ile-Lys[ CH3-(OCH»CH:)»3-O-(CH,)»-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr- Arg-Gln-
(NMe)-Arg-Tyr-NH,;
CHj;-(OCH,CH;),-O-CH,-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa- Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)7-O-(CH,),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr -NH,;
CH;-(OCH,CH,)1,-0O-(CH;),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH>)15-O-(CH>),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)2;-0-(CH;),-CO-Ile-Lys(Eicosanoyl-gammaGlu-gammaGlu)-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
CH;-(OCH,CH,)2;-0O-(CH;),-CO-Ile-Lys(Eicosanoyl-Cys { SO; } -Cys {SO5 } )-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr -NH,;
CH;-(OCH,CH,)2;-0-(CH,),-CO-Ile-Lys(Eicosanoyl-Cys {SOs } -Cys {SOs } )-Pqa-Cit-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,; and



WO 2011/045232 PCT/EP2010/065060
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CH;-(OCH,CH,)2;-0-(CH,),-CO-Ile-Lys(Palmitoyl-Cys {SOs } -Cys {SO; } )-Pqa- Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,,

or a pharmaceutically acceptable salt thereof.

20. The neuropeptide-2 receptor agonist according to claim 1, selected from the group
consisting of:

Palmitoyl-6 Ahx-Ile-Lys[CH;-(OCH»CH:)7-O-(CH:),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,),1-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,),5-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-Ile-Lys[CH3-(OCH,CH2)»3-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr -NH;;

Eicosanoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH;),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Lauroyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu- Asn-Trp-Val-Thr-
Arg-Gln-(NMe)-Arg-Tyr-NHy;

Myristoyl-6 Ahx-Ile-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu- Asn-Trp-Val-
Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-6 Ahx-Ile-Lys[ CH;-(OCH,CH>);,-O-(CH»),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-
Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-6 Ahx-Ile-Lys[ CH;-(OCH,CH,);5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-6 Ahx-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Palmitoyl-6 Ahx-6 Ahx-(D)allolle-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
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Eicosanoyl-Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[CH;-(OCH,CH,);,-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH,CH,);,-O-(CH;),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[CH;-(OCH>CH>);5-O-(CH»),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl-Glu-Glu-Ile-Lys[ CH;-(OCH,CH,)5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),3-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),3-O-(CH,),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-
C-alphaMeVal-Thr-Arg-Gln-(NMe)-Arg-Tyr-NHo;

Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH>CH>),3-O-(CH»),-CO]-Pqa-Cit-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg(CO)-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),3-O-(CH;),-CO]-Pqa-Arg-His-Tyr-Leu-Asn-Trp-
Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-(D)allolle-Lys[ CH;-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;

15-Carboxy-pentadecanoyl-Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;

Eicosanoyl-Glu-Glu-Ile-Lys[ CH3-(OCH»CH>)1,-O-(CH>),-CO]-Pqa-Arg-His-Tyr-His-Asn-Trp-
Val-Thr-Arg-GIn-Arg-Tyr-NH,;

Eicosanoyl-Glu-Glu-Ile-Lys[ CH;-(OCH,CH,)5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-His-Asn-Trp-
Val-Thr-Arg-GIn-Arg-Tyr-NH,;

Eicosanoyl -Glu-Glu-Ile-Lys[ CH;-(OCH,CH,),3;-O-(CH;),-CO]-Pqa-Arg-His-Tyr-His- Asn-Trp-
Val-Thr-Arg-GIn-Arg-Tyr-NH,;

Eicosanoyl-gammaGlu-gammaGlu-Ile-Lys[ CH;-(OCH,CH,);;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
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Eicosanoyl-gammaGlu-gammaGlu-Ile-Lys[ CH;-(OCH,CH,);5-O-(CH,),-CO]-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;
Eicosanoyl-gammaGlu-gammaGlu-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,;

Eicosanoyl -gammaGlu-gammaGlu-Ile-Lys[ CH;-(OCH,CH,)»;-O-(CH;),-CO]-Pqa-Cit-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,, and
Eicosanoyl-Cys(S0;)-Cys(SOs)-Glu-Ile-Lys[ CH;-(OCH,CH>)»3-O-(CH»),-CO]-Pqa-Cit-His-Tyr-
Leu-Asn-Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,,

or pharmaceutically acceptable salts thereof.

21. A neuropeptide-2 receptor agonist of formula (I11):

LV

I

ZV

I

PEG'
I
Y-Ile-Lys-X-Arg-His-Tyr-Leu-Asn-Trp-Val-Thr-Arg-GIn-(NMe) Arg-Tyr-NH,
I
PEG

I

Z
[
L

(1),
wherein:
one of L or L' is a lipid moiety and the other is absent;
one of Z or Z' is a spacer moiety and the other is absent;
one of PEG or PEG’ is a polyethelene glycol moiety -NH-CH,CH, -(OCH,CH,),-O-(CH,),-CO-
and the other is absent, whereinnis 1 to 30 and x is 1 or 2;
X is (4-0x0-6-piperazin- 1-yl-4H-quinazolin-3-yl)-acetic acid (Pqa); and
Y is an acyl moiety or absent,

or a pharmaceutically acceptable salt thereof.
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22. The neuropeptide-2 receptor agonist according to claim 21, wherein said lipid moiety is
caproyl, eicosanoyl, lauroyl, myristoyl, palmitoyl, 16-bromohexadecanoyl,

2-hexyldecanoyl or 15-carboxy-pentadecanoyl.

23. The neuropeptide-2 receptor agonist according to claim 21 or 22, wherein said spacer

moiety is Ahx, Ahx-Ahx, Glu-Glu, yGlu- yGlu, SAOPS or Cys(SO;H)-Cys(SOsH).

24. The neuropeptide-2 receptor agonsist according to any one of claims 21 to 23, wherein n is

lto24 andxis 1 or 2.

25. The neuropeptide-2 receptor agonist according to any one of claims 21 to 24, wherein said

polyethylene glycol moiety is NH-CH,CH,-(OCH,CH,),3-O-(CH,),-CO.

26. The neuropeptide-2 receptor agonist according to any one of claims 21 to 25, wherein said

acyl moiety is acetyl.

27. The neuropeptide-2 receptor agonist according to claim 21, selected from the group
consisting of:

Palmitoyl-6 Ahx-NH-CH,CH,-(OCH,CH,)»;-O-(CH,),-CO-Ile-Lys-Pqa-Arg-His-Tyr-Leu-Asn-
Trp-Val-Thr-Arg-Gln-(NMe)-Arg-Tyr-NH,; and

Ac-Ile-Lys[Palmitoyl-6 Ahx-NH-CH,CH,-(OCH,CH,),;-O-(CH,),-CO]-Pqa-Arg-His-Tyr-Leu-
Asn-Trp-Val-Thr-Arg-GIn-(NMe)-Arg-Tyr-NH,,

or a pharmaceutically acceptable salt thereof.

28. A pharmaceutical composition, comprising a therapeutically effective amount of the
neuropeptide-2 receptor agonist according to any one of claims 1 to 20, or a salt thereof, and a

pharmaceutically acceptable carrier.
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29. A pharmaceutical composition, comprising a therapeutically effective amount of the
neuropeptide-2 receptor agonist according to any one of claims 21 to 27, or a salt thereof, and a

pharmaceutically acceptable carrier.

30. A neuropeptide-2 receptor agonist, or a salt thereof, according any one of claims 1 to 27 for

use as therapeutically active substance.

31. The use of a compound according to any one of claims 1 to 27 for the treatment or

prophylaxis of metabolic diseases and disorders.

32. The use of a compound according to any one of claims 1 to 27 for the preparation of a

medicament for the treatment or prophylaxis of metabolic diseases and disorders.

33. A neuropeptide-2 receptor agonist, or a salt thereof, according any one of claims 1 to 27 for

the treatment or prophylaxis of metabolic diseases and disorders.
34. A method for the treatment or prophylaxis of metabolic diseases and disorders, which
method comprises administering an effective amount of a neuropeptide-2 receptor agonist, or a

salt thereof, according any one of claims 1 to 27.

35. The invention as hereinbefore described.



